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“Hey Jack, 
puta Whizzet: 
onit/" 


REALLY) 
work!y}____| 
NOT WITH A 
ON wnizzer. 
'TS FUN! 
Lite, 


YEAH, BUT I'M NOT SPENDING NO KIDDING! say, Twat) WER 
MONEY FOR Gas! OUGHTA SELL DAD! J 
——— 


NEITHER AM |. THIS 


SURE. THEN WELL GET PLACES FASTER. 
Nz THIS WHIZZER DOES UP TO 35 MPH.) 


HE WHIZZER MOTOR-— a conpoct, lightweight 
Power unit —fits any man's bolloonstire bile. Precision-engis 
neered, 5/10,090" cylinder-tolerance, finest in the field. Also 
loble—the Pocemoker—a complete rotor bike, ready 
fo run. Over 4,000 Whizzer deolers, coast to coast. For fun, 


Motoreycle-type 
tonal 


Aeeyele motor, work. thrift, it's wise fo go Whizzer 
ni Ly a: . La 
= > FOR QUICK GUIDE TO YOUR NEAREST WHIZZER DEALER — 
‘S| call Western Union, oxk for Operator 25 for declers addres, | 
I No charge of any kind to you. 


/ a 


FREE “FULL-DETAIL CATALOG. Close-up: of Whirzer motor. 


Pree | Beeman raion Soe. wieei aoe! 

hor-sparke fes. Also pictures the racemaxer, a complete | 

Se | So ae eee ee 

1 Id like the full Whizzer story. Please send cotalo; ! 

pt swinension, rubber Steel cable core, 1 ‘ 2 i 
Ee ee 
COMPLETE MOTOR WITH ALL eyes cee | See ! 
NECESSARY ATTACHMENTS... 0.8. Poot, Wes. | City. er SERGE ws 1 
j | 


Becours of o unique construction, the new Auto- 
Lie 'Sto-ful” Battery holds more than 3 times 
the liquid reserve of ordinary batteries, 


ao, i 
Whiley eepite 
AUTO-LITE 


BATTERY...xceas warer 
only 3 times a year* 


A revolutionary new development, the Auto- 
Lite “Sta-ful” Battery, protects you against a 
major cause of battery failure . . . damage to 
plates due to liquid loss. This new “Sta-ful” 
Battery design permits a liquid reservoir with 
3 times the capacity of ordinary batteries . . . 
keeps plates fully covered and active months 
longer in normal car use. 


plotes shed 
ihe sediment. well, 


In addition, “Sta-ful” has ext 
greater electrical capacity 

to hold the power-producing mate 
plates for longer battery life. To get more for 
your battery dollars, 
*Sta-ful”, 


a better battery. 


AUTO-LITE BATTERY CORPORATION 
Toledo 1 Ohio 


INARY TYPE STAFUL 
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‘Conaitioning and 
bing Courses 


LENGTH OF SERVICE 


EDUCATION BENEFITS 


1.C.S. TRAINING TO 


IN WORLD WAR II UNDER THE G.I. BILL WHICH YOU'RE ENTITLED 
3: MONTHS: 12 MONTHS 48 MONTHS 
6 MONTHS 15 MONTHS 60 MONTHS 
9 MONTHS: 18 MONTHS 72 MONTHS 
12 MONTHS 21 MONTHS 84 MONTHS 
15 MONTHS 24 MONTHS 9% MONTHS 
18 MONTHS. 27 MONTHS 108 MONTHS 
21 MONTHS 30 MONTHS (plus (Troining benefits 
{or more) ‘one month for each expire at the end 
additional month of of nine years) 


service) 


Your veteran training benefits 
may be worth more to you than you 
think. Figure it out for yourself. 
If you are a qualified veteran with 
three months of service, you are 
entitled to a year’s education in an 
approved resident school —or four 
years of approved correspondence 
training. If you have used up most 
of your entitlement and have only 
three months remaining, you can 
still study with I.C.S. for a full year. 
I.C.S. Courses do not interfere 


with your job. You study in your 
spare time. Furthermore, you pro- 
gress as rapidly as you wish with no 
limit to the amount of material you 
cover during your period of entitle- 
ment. And you have 400 practical, 
success-proved courses from which 
to choose. 

Important: You must enroll with- 
in four years after your discharge 
or before July 25, 1951—whichever 
is later. The time for action is now! 
Mark and mail the coupon Topay! 


BOX 7633-M, SCRANTON 9, PENNA. 


J Gut Enpeere 
1 Conwactine sa Busing 
9 


pee ome Aasress. 


Without conor ebtgatin, pease send me fll articular about th course BEFORE which {have marked X 
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fensinw sho Blawpints 
“het Dratine 
ete 
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Toot Desgminefestmaniog 


Wecie Erne 


is Courses 

3 ator onc © Loom Fig 

vom Wenvns Cl Ysble Desenng 
‘Wont onoactarng 


AM. eM. 


Enrlimant under Gi il nd PL 16 apotoved lr Word War Veterans. Special tltion rates to members of the Armed Forces. 
‘Canadian recent send coupon to International Corenoandence Schans Canadian. Li, Monreal, Canada 
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sludge. Dusty 
load 


oil with engine- 
wrecking abra- 
wives and dirt, 


absorbing capac- 
ity. No other 


our with THAT 
CAR: 


untimely over- 
 hhnul or repairs, 


~ 
Ae 
Make your next oil change complete... 
and a new filter refill. Insert a 
Purolator Micronic Refill. Traps all the 
engine-wrecking sludge and abrasives. Fits 
almost all filters. $1.38 to $2.50, depending 
on make of car; inserted in a few minutes. 

If your car is not equipped with an oil 
filter, install a Purolator, $6.50, or a bit 
more, also depending on make of car. 
Purolator Products, Inc., Newark 2, N. J., 
and Windsor, Ontario, Canada. 


FarOhety, 


em NICHONC OLL FILTER: 
Chan oil» a olean engine = 
dower repair bil 


< 


4 porutar science 


New Products 

Now Nylon Tows Ship: 
Concrete “Logs” Make Cabins. 
Playpen Doubles as Wading Poo! 


Small Sets Get Larger Tube 
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Out 
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Detachable Wheels Aid Launching. 
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Bread Truck Keeps on the Beam. 

“Ear” for Siren Stops Car: 
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B Supply Cuts Battery Cost. 
TY Antenna _Is Directional. 


Departments 
Le 
t 

Voi i 
What's Y our Ingenuity Quotient 


Photo tas & Equipment 
jing the Home Shipshape.. 

Now Shop Ideas. 

To: Reader — Fro: 


Be honest now— 


suppose that a better job had opened up in 
your company—carrying with it promotion 
and more money—could you qualify? 

If you were boss, would you select “YOU” 
for that better job? 

Consider before you answer. 

First of all, could you fill the job? Has your 
experience fitted you for the step forward— 
have you been preparing for promotion apart 
from experience gained on the job? 

Or have you just been filling a niche, doing 
daily tasks well but making no real and in- 
telligent effort to learn and qualify for the job 
ahead so that if an opening should occur you 
would be ready to fill it? 

The man who gets real promotion is the 
‘one who makes his own breaks—the man who 
slaves in the ordinary job at low pay just 
wishes and dreams of promotion and more 
money. Which are you? 


LASALLE EXTENSION UNIVERSITY 


7# Correspondence Institution 
Depr. 783 Chicage 5, Ilinois 


If YOU 


were Boss 
would 


YOU 


promote 


“YOU”? 


Business is always willing 
to pay the man who knows 
—and pay him well, The 
man who is ready and will- 
ing to take responsibilities—and capable of 
directing the efforts of other men is a value 
able asset to any business organization, He 
never wants for a good job and above average 
earnings. He gets ahead. 

We have helped thousands of men achieve 
promotion and more money—success some- 
times beyond their dreams—a success that was 
started by a coupon similar to the one below, 

Get out of that rut—don't be satisfied with 
a mediocre job at small pay—be a success in 
business—this coupon may be your first step. 

Mail the coupon and we'll include "Ten 
Years’ Promotion in One""—a book which has 
helped many men, Do it today—tomorrow 
never comes for the man who consistently 
puts things off. 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
yt. 7B3-R, 417 S. De orn, Chicago 5, Ill. 


Please send me your free 48-page"booklet telling how J can 
Succeed in. the ‘eld 1 have checked below-=plus "Tea 
Years’ Primotion in One" without obligation, 


E 


Business Manazement Machine Shorthand) 
Salecmanship 

Name. . Ane. 

Addeess 

City, Zone, State... 
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PRACTICE SERVICING 
; OR COMMUNICATIONS 
oe Send = Many Kits 
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ome for Good Jobs in 


TELEVISION 


There is Success-Good Pay--Security forYou 
in peericys s vies Growing Industry 


Fig nt Wat f 


wfc Ris GF 
sot Make Extra Mo ney In Spare Time: 


Seis “Actual ieee 
Television Otters bec sre and 64 page Book 
eee a 


GET THIS TRAINING | & 
wirnour eos s B38 


MECHANICS! 


Take 12” to 40” I.D.’s easily 
and accurately with 


WEKIN ya 


Tubular, light-weight measuring rods can be 
added to both ends of the micrometer head, 
thus keeping the head central and in balance, 
assuring precise readings—more sensitive “feel.” 


Ground threads on 
micrometer heads 
assure smooth oper- 
ation and great accu- 
racy. Rods and caps 
ground to extremely 
close limits to permit 
interchangeability, 
Heads have ‘Rapid 
Reading” (each thou- 
dth numbered) to 
eliminate errors in 
reading. Lock nut holds measurement firmly, 


Flat surface onknurled 
collar opposite reading 
line makes it easy to 
instantly find reading 
line even in poor light. 
Write Dept. S for fascinating 

“The Amazing Story of Meos- 
Enclose 10¢ (no stamps) 
to cover handling and mailing. 


Buy [UF KIN ce 


Precision Tools + Topes + Rules + FROM YOUR DEALER 
The Lufkin Rule Company + Saginaw, Michigan 
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Pe AMAZIN 
cra 


Letters 


Sir: 
I fully understand that there are many 
points in my exposition [of the atomic 
bomb’s role in a war between major powers] 
that are open to doubt and criticism, You 
are certainly correct in supposing that cer- 
tain key target systems such as oil might 
be a vulnerable point in a country’s defense. 
Clearly if this is so, then the defending 
country is likely to be extremely secret 
about the location of its reserves, storage, 
plants, etc. It is not possible to be quite 
sure what would happen in a future war 
with atomic bombing against Russia, and it 
is possible that the Russian oil industry 
could be effectively destroyed, However, I 
do not feel that this is by any means certain, 
P. M. Biackert* 
The Physical Laboratories 
The University, Manchester, England 


Nobel-prize-winner Blackett is the author 
of “Fear, War, and the Bomb.” His views 
were summarized and criticized in PS (May 
"49, p. 124). 


Old Idea, New Difference 


Sir: 
It is interesting to note that the fixed 
“convertible” type idea is not new, but was 
used by Studebaker almost twenty-five years 
ago, PS, May, page 134, The Studebaker 
Duplex Phaeton came in three sizes: Stand- 
ard Six, Special Six, and the Big Six. The 
price of the Special Six sedan as of Novem- 
ber 1924 was $2,150. The price of the 
Special Six Duplex Phaeton was $1,495, 
nearly $700 less. Today, the fixed conver- 
tible models sell for as much as $1,000 more 
than the sedan models. 
James M, Stnone, Jn. 

West Hartford, Conn. 


How to Make a Moon 


i 

Willy Ley usually has no trouble backing 
up his statements, and I am curious to see 
if he can prove one he makes in “Is U. S. 


INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-G DISTRICT NATIONAL BUILDING © WASHINGTON 5, 


trict National Bldg., Washington 5, D.C, 


Patents PY it Guide for the ind ols 
cd'af Invention” form. This request does not obligote me. 
Trademarks 
Copyrights 


State. 


[Please wiite of print plainly.) 
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BEYOND EARTH 


What Strange 
Cosmic Power 
Influences Humans ? 


By wuar Riotrt does man presume that he is the chosen 
being of the universe and that the earth alone shapes his 
existence? In the infinite spaces above, tenanted by vast and magnif- 
icent worlds, are Cosmic forces which influence the life of every 
mortal, As iron filings respond to the attraction of a magnet, s0 to0, 
your acts are the result of an impelling influence upon your will. Just 
asthe unseen Coane rye th form and substance, 40 t00, 
ible subtle energy affects the thought 
processes of every human, Life itself bows to tis strange universal 
force—why, then, should YOU not understand and COMMAND 
IT? You are like a pendulum either to be swung forward to happi- 
‘ness and the fulfillment of your dreams, or backward into discourage’ 
ment and disillusionment. Why remain poised in a state of anxicty, 
uncertainty, and anticipation? Learn to draw to yourself these 
Cosmic forces which will give your mind the creative impetus that 
will assure the end in life you seek. 


For You — A Gift Copy of the Sealed Book 


Not for the curious nor the skeptical, but for the modern man and 
‘woman the Rosicrucians, a progressive movement of thinking per- 
sons, offer a free, Sealed Book, telling how you may acquire the 
truth about these phenomenal Cosmic powers little understood today 
and which make for freedom and attainment in life. THis 18 THE 
Day AND AcE oF Mastery. Throw off the age-old custom of— 
‘Jet life be as it may"—and learn to create it as you wish it. 


The ROSICRUCIANS 
(AMORC) 
SAN JOSE. CALIFORNIA 


USE THIS GIFT COUPON 
Sette K.X.A, The Rosicrocians (AMORC) 
Rescrucan Park, Sn Jove, Calor 

Ploe send ‘me without obligation the free, 
‘Sealed "Bock, wich Welle how {may cbsin the 
sil te bea te Conn or wich et 


© = The Rosicrucians are NOT a Religions Organization 
[0 rorutar science 
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CTICAL TRAINING 


THESE MEN ARE GETTING PR 


IN == 


A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


(Shown at left—1 


O-TELEV 


ot a 


TELEVISION SETS _— 
RADIO RECEIVERS 
F.M, (Frequency Modulation) 
RECORD CHANGERS 
AUTO RADIOS 
AIRPLANE RADIOS 
PUBLIC ADDRESS Systems 


Rig 1 


Prepare NOW for a real future the 

pi 1 way. Come to the Great 
of COYNE in Chicago. Largest 
t equipped school of its kind—now cele- 
‘our Sth Anniversary. GI approved. 


NOT “HOM! 
Goyne you learn 0: 
‘Trained instructors 
typical jobs yoursell. We don 


Coyne book on either E3 
DIO-TELEVISION. Both books sent Fi 
you wish. No obligation; no salesman will call. 
Get the facts now! 


B.W. COOKE, Pres. 
ELECTRICAL & 


RADIO SCHOOL ee 


on 
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«BIG PROFITS 


IN YOUR OWN BUSINESS? 
NEW “MIRACLE FINISH”, 
MAKES IT EASY 


SPARE TIME — FULL TIME 


HELP FILL HUGE DEMAND —Yes rich 

profits are waiting to be tapped in this NEW 

fleld, New MIRACLE FINISH gives a velvety, luxuri- 
‘ous surface to radios, lamps. toys. signs, store dis- 
plays, figurines, auto dash boards and hundreds of 
other items. Make old objects beautiful and saleable— 
make new things worth much more with this soft, rich 
covering that can be applied to any surface. 


START RIGHT AWAY— You can learn in a few days 
to start MAKING MONEY! Everything you need is 
furnished Including fully illustrated instructions that 
are complete and EASY to understand. Every point is 
explained, to show you how to start on the road to BIG 
‘MONEY, spare or full time right in your own home. 


DISPLAY 


CAR TRUNKS pasnouros “PIECES. 
BE A MODERN ALADDIN 
Flok-Kratt makes old things 
‘new! Covers: Wood, Plastic, 
‘Fabric, Metal, Glass, Plaster 
any surtace, 


EVERYTHING COMPLETE —In addition to full in- 
structions, you get a complete set of materials that 
enable you to start at once. A few cents worth of 
materials can mean many dollars in return to you. 
$5.00 per hour and more Is easy—Add to your income 
from regular job or start your own business. 


ACT NOW-#rasp this opportunity TODAY—Start 
your own business. It's too good to miss! SEND NO 
MONEY—Mail coupon today for full details and free 
sample of FLOK-KRAFT covered material and hun- 
dreds of useful and profitable ideas. 

Do it NOW— be first! 
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Building a New Moon” [PS, May ’49, p. 
106]. He states that a 10,000-m.p.h. craft 
could never slip out of the grip of earth’s 
gravity. If he means that this holds true 
with those fuels we now have at our dis- 
posal, he is probably right. 

But we should some day, in the not-too- 
distant future, perfect an atomic drive for 
space craft. With an ample fuel source, 
such as an atomic drive would have, what is 
to prevent a space craft from accelerating 
to 10,000 m.p.h. and holding that speed 
with the power on until it reaches the neu- 
tral point of gravitational influence between 
the earth and the moon, or even Mars or 
Venus? 

Neu. J. Cranpaut. 
Denver, Colo, 


Sir: 

«++ Why a three-stage rocket? The ex- 
haust velocity of five miles per second can 
easily be reached with hydrogen and oxygen 
fuel. 


Donatp Raprorp Wricut 
Felton, Calif, 


Let Willy Ley speak for himself: 

Since the whole article was devoted to 
the proposition of an orbiter with chemical 
fuels, atomic energy was clearly not under 
consideration. 

The reason for making the rocket a three- 
step rocket, and for calculating the weights 
which I used in my article, is that I wanted 
to show that the orbiter could be established 
by the use of well known and well tried fuel 
combinations, namely watered alcohol and 
liquid oxygen. I know, too, that hydrogen 
will produce higher exhaust velocities—in 
fact almost three times as high as those used 
in my calculations. But it is not yet a well 
tried fuel; we don’t know how long the 
motor would stand up. 

Besides, hydrogen is not quite as won- 
derful as its high exhaust velocity may seem 
to indicate. Because it is of very low den- 
sity, even when liquid, the rocket would 
need very large tanks, which would reduce 
the ratio between take-off weight and dead 
weight. 


PS Bird House W 
Sir: 

I've always wanted to write and tell you 
how I enjoy your magazine and how useful 
it always is, I've been reading your maga- 


is Prize 


RADIO* ELECTRONICS 
OUR GREATEST OFFER IN 17 YEARS 


of 
‘Mail coupon. Get Free information 
cbout our greatest offer in 17 years. 


Send for 
3 FREE Information 


See HOW—in your own homeDeForest’s 


img MULTIMETER, pictured ot right. 
ie fo euipman ele you eon el 
"ond 


EMPLOYMENT 
SERVICE 


YOU BUILD AND KEEP 
] THIS EQUIPMENT TO 
WORK OVER 300 

rif HOME EXPERIMENTS. 


DeForest’s Training, Ine. 
2533. Ashland Ave, Dept. PS-F7 
Chicoge 14, tineis 


4 Pleose give me complete facts showing hew t 
Dropars to woke mr ser la Tlovston-RedloHletrones, 
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laf 
Embry@9 Riddle begins Your 


Aviétion Cane 


sitline i 
study design in spacious, wall-ighted cossrooms Fgh 
students train in the most modern aircraff...fly year- 
round in Miami's perfect Flying weather. And at world- 
famous Embry-Riddle you live omidst the international 
hustle ond bustle of the world’s greatest oir center 


Never hos there been such opportunity for you in 
Aviation. The demand for trained men far exceeds 
the supply. Embry-Riddle prepares you in a few short 
months for all fundamental ‘flight, engi 

mechanic positions, including the new, wi 
sombination ability (pilot plus mechanic 
Toke advantage of the ma 

ot vost Opa-locka Airport, operated entirely by 
Embry-Riddle. Study under the best instructors... 

by Embry-Riddle’s quorter-century of aviation training 
‘experience Live direlly onthe Airport. Enjoy Florida's 
matchless climate yeor-rou 

wealth of spor! ond recreational 
jes. Start your A\ 
NOW ot Embry-Riddle. 


Tam interested tn... 


Dean of Enrollments - Dept. 91 
Embry Riddle School of Aviation 
Miami 30, Florida 


Cy A&E. Mechanic 
By Commercial Pitot 


ay Bl Enwineering 

vase FL AAE. Combined with 

NAME ‘Commercial Pilot 

AURESS: 1D Piving Mechanic 

cu eg aed 
veveran 

sate —— hee —_| cet One| NSS tenn 


TRAIN IN MIAMI-- AIR CAPITAL OF THE WORLD 
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zine since L was a boy in school and still do. 
It also is such an inspiration to my son and 
keeps him busy doing and making projects 
from plans in the magazine, for which T am 
very thankful. My son recently built a bird- 
house from plans in your April issue [p. 
197] and won first prize for the senior divi- 
sion in a competition sponsored hy. the 
Cleveland Bird Club, TL have never scen 
him as happy. 


Eowann L, Seaaca 
Cleveland, O, 


Anyhow, It Wan a Good Idea 


Sir: 
We have noted on 
ruary issue, 


ue 108 of your Feb- 
“I'd like to see them 
n calling for 
paint. We, also, have had 
inking about the “ideal paint,” 
which would not settle out of suspension 
and, as most paints do, form a hard cake of 
pigment on the bottom of ,the ‘The 
idea grew und became so compelling that 
we got busy anygl produced just such a paint, 
Catvin C, WoLrE 


unde 
aacler 


National Paint Co., 
Seattle, Wash, 


Sir: 
. .. We have been making homogenized 
paint for « year and a half... 
Ronenr M, Loncaan 
mun & Martinez, 
Brooklyn, N.Y, 


Easier Way to Etch 
Sir: 

{ read with interest your article “How to 
Kich Aluminum” [PS, April ’49, p. 200], I 
have done many etchings on copper, zinc, 
and aluminum, As the authors point out, 
the usual method is to employ an acid— 
usually muriatie (hydrochloric) to etch the 
surface of the plate. This is necessary for 
copper. However, with cither zine or 
num there is a much faster and simpler 
etching solution that I have found extreme- 
ly satisfactory. This is a solution of cupric 
chloride, or so-called copper chloride, It 
a blue powder or erystals and is 
and casier to handle than an 


solution. 

To use, you merely put two or three tea- 
spoonfuls in about « half to a pint of water 
(the amount is not critical), in which it is 


INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 


the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attomeys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Aiforneys 
PATENTS © TRADE MARKS © — COPYRIGHTS 


1421 VICTOR BUILDING, WASHINGTON 1, D. C. 


" 


Registered Patent Attorneys 
1421 Victor Building, Washington 1, D. C. 


Send me your Patent Booklet, “How To Protect Your Invention”, and olso “Inven- 
tion Record” form at once. 1 understand this request does not obligate me. 
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REAL MAN 
AFTER ALL/. 


1 Can Make YOU A New Man, Too 
in Only 15 Minutes A DAY! 
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readily soluble. Then the prepared plate is 
flooded with the solution and almost im- 
mediately bubbles of gas will appear, show- 
ing the metal is being acted upon. 

The total time for this operation is only a 
few minutes—depending upon the strength 
of the solution, I have often completed a 
“biting” in three minutes. Also, there are 
no fumes or obnoxious smells. 

Honace F. W. Wanve: 
Dearborn, Mich, 


» M.D. 


Emergency Zipper Repair 
Sir: 

Your article on fixing zippers [PS, April 
*49, p. 209] shows a perfect repair job but 
does not give the answers for a quick 
remedy in an emergency. I have worked 
out two such answers: 

Where tools are available, the slide can 
be opened wide and reinstalled at the 
“open” end, By clamping it shut there, the 
job of closing the zipper is eliminated, 

Where tools are not available, it is pos- 
sible to put the slide back on the track by 
cutting the track near the “open” end and 
starting this into the slide. This emergency 
method proved very useful to me when a 
trousers zipper failed during a train journey, 

O. A. HANSEN 


Kenmore, N. Y. « 


PS Takes a Trip 


Sir: 

In March, 1947, I heard over the radio an 
appeal for packages of food or clothing for 
Europe. The station offered to supply names 
and addresses of persons in practically every 
country. 

Holland was always an interesting coun- 
try to me—because of the wooden shoes and 
windmills, { guess; so I wrote for the name 
of a family in Holland. I got the name of a 
man who had been a POW in Germany for 
nearly five years. The letter said that he 
and his wife had three children. 

I made up a package of foodstuffs, in- 
cluding plenty of candy and bubble gum, 
and slipped into it an issue of Poputan 
Science. Two months later I got a letter by 
air mail stating that he had received my 
package and that WONDERFUL MAGA- 
ZINE. Now I send him some about every 
three months. 


Forrest G. Inwix 
Springfield, O. 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


[ Get Complete Training 


Diesel Fuel Injection 
fotor Tun 
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Shop-Method Home Training by 
‘an Established Resident School 
Prepares you for Many Good Jobs 
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NEW, ILLUSTRATED 
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TOOLS AND EQUIPMEN 
To make your training com- 
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Phante’s TOOLS AND EQUIPMENT 


APPROVED 
FOR 
VETERANS 
Check coupon below 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. » EST.1905 if 
IND OUT NOW. MAIL COUPON TODAY 
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SQ, SURPLUS BARGAINS 


ALL ITEMS BRAND {. 


EARN MORE in 
DRAFTING 


STEADY 
EMPLOYMENT 
° 
MORE OPPORTUNITIES 
FOR PROMOTION 


NEW GUARANTEED 


16" Collapsible Canoe complete 


ROCKAWAY SALES CO. sours 
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work's 
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FREE INFORMATION—SEND COUPON ACCOUNTING 
To prove to you how easy It leara CZLT A 

DraRting’ at home by ‘the Chicago ‘Tech OOKK 

method: we will send vou this FREE TRIAL | “This nationally renowned sc 

EESSON "No charge for this lesson. now of | xraduates tm good salary 

later. Fill out aad mail coupon. or send | wide recognition and “th 


mt card today Berargioert Pah 
os ‘Success Hook to be sent to you 


BUSINESS UNIVERSITY AND 
XTENSION SCHOOL 


SIGN SCHOOL 


iN EO NE branches. 


G.I. APPROVED IBIS kta SS 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Presses. 32 pages 
illustrating the new KRW Hand- 
operated, Electric-operated and Air 
operated Hydraulic Presses. 25 to 
100-ton eapacities. 
Write for your copy today. 


K. R. WILSON, DE 


54, 215 MAIN ST., BUFFALO 3, N. Y. 
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MEN-IF YOU VALUE 


Your Future- 
read this 


FREE BOOK 


Tells You How to Win 
Bigger Pay and Real Security 


yours without « penny 
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tion, We Want you to have this big. fascinating book, We 
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1 MAN PUTS IT ON TOP!! 


jing the principles of count 9 
the Superior One Mon Boat Loader virivally loads itself onto. 
“There is NO LIFTING. 


Boat up te 54” outside, we 
Inquire ot your Sporting Goods Decler. If your Deoler 
dosen't stock our Loader, write to us giving his name and we 
Will be glad to send both of you more detalied information. 
RETAIL $28.75* 


SPORTS EQUIPMENT, INC. 


-95 STATE STREET, LYNN, MASS. 
*Prices may vary slightly according 10 your locality. 


HANDBOOK OF AIRPLANE 
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GRAND CENTRAL AIR TERMINAL « GLENDALE1, CALIFORNIA 


AUDELS CARPENTERS & BUILDERS 
GUIDES—(4 Book Set) 
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INVENTORS 


A patent is a valuable right. On the 
basis of a constitutional provision Con- 
gress has established a system under 
which inventors may secure the exclusive 
right to prevent the unauthorized use, 
manufacture and sale of their inven- 
tions for periods of seventeen years. The 
inventor secures this protection by ob- 
taining a patent. 


Unless an inventor is thoroughly 
familiar with such matters, he is advised 
to employ a competent registered patent 
attorney or registered patent agent, as 
the value of patents depends largely upon 
the skillful preparation of the specifica- 
tion and claims. 


This firm is registered to practice 
before the U. S. Patent Office and is 
available to assist inventors in the prepa- 
ration and prosecution of their cases. 
Detailed information and the preliminary 
steps to take to obtain patent protection 
will be furnished upon request. 


Form below for mailing convenience 


EVANS & Co. Pinta Pr Gane 


ERED PATENT ATTORNEY 
BUILDING, WASHINGTON 6, D. C. 


VICTOR J. EVANS & CO. 
440-H Merlin Building, Was 


ston 6, D.C. 


‘e Please send me without obligation a copy of your 
booklet “Patent Protection For Laventors” together 
with your convenient cention” form. 


PATENTS | TRADEMARKS — COPYRIGHTS. 
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| ARTS and SCIENCES 
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| caRTooNs iat "You may SELL 2 spss 
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‘Yes, anyone, Modern speed 
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RAYE BURNS SCHOOL, Dept. 5, Box 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
39 years expert instruction—over 114, 
000 students enrolled. LL.B. Degree 
varded. All text. material furnished. 
Easy payment plan. Send for FREE BOOK 
NOW—"Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 16-PS, 646 N. Michigan Ave., Chicago 11, 
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KENDEX COMPANY BABYLON 149,N. Y. 


service weig 


ing to pay. 


TAERES B16 
MONMEY 107 
ORAFTING 


Jo1n the career-minded men who are drafting success- 
ful futures for themselves. Design your own program 
for self-improvement. International Correspondence 
Schools can show you how. 

1.C.S. Courses in Mechanical or Architectural 
Drafting have helped many hundreds of ambitious 
young men get started in this rewarding field—have 
helped pave the way for promotions and salary increases. 

Each of the 400 I. C. S. Courses (covering business 
and technical subjects) is prepared by outstanding 
authorities with practical knowledge of their subject. 
Each is revised to meet up-to-the-minute developments. 

You want to be counted among tomorrow’s leaders. 
You want the rewards that come with training. Then 
get started by clipping and mailing the coupon today! 
It’s your application for a share in the future. 


BOX 7634-M, SCRANTON 9, PENNA. 
te tn to ti oo Bw ache 
La 
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agen 


i 
H 


State Working Hour Ate 


Employed by 
Length of Service in Enrolment under GJ. Bi and P-L 18 aporoved for World Wa I! Veterans. Speci alon rates fo members ofthe Armed Forces. 
‘World War It______" "Canaan rsiests snd coupon ts Intrnatinal Correnpondence Schools Canaan Lid, Monreal, Canada. 


suty 1949 99 


ance Seneeeeeeee 
. 
!INVENTORS: 
. . 
. . 
. When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
s gation, for full information 
4 as to what steps you should 
take to secure a Patent, 
The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 
. 
. 
Registered Patent Attorney . 
937 Columbian Building, Washington 1, D.C, 
—_—_—_—_—— = § 
ME PATRICK D. BEAVERS, Registered Patent Atty. 
937 Columbian Bidg., Washington 1, D. C. . 
ie send me full information on how 
Patents & Trademark Registration. 
Name. . 
© street 5 
city. State. 


SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
‘Optics! Complete Metal Por 
WE SUPPLY FULL INSTRUCTIONS 


GOVERNMENT'S 7x50 


BINOCULARS 


Save More Than 35 Regular Cost 
METAL PARTS Set includes all 
Metal Parts—compistely Aaished 
“for assembly of 1 50 Binocu= 
lars. “No machining required 
wurdy “Binocular Carrying 
ptionial with each set 

Parts 
‘Stock #842-" $39.40 
Bocepaid, pias $480 oe tee. 


OPTICS Set includes all aness nd Pests rou ed Sor oxoee= 
1 hese are in excellent condition-—perfect 


Stock #5103, 
Ties a 


‘Rando 


ou uy boen Binocular Optica and Binocular Meta) 
ite Tax. t0 bor 


Notice! 11 
Barty nad 20") 


‘Simpue. 
for adults! Fun for children! Kits include plainly” written 
{flustrated booklet showing how vou can build lots of optic 
tems, Use these lenses in photography for copying. 
CLOSE-UP SHOTS. Microphotography, or “Duminy 
Kodachrome Viewer. Detachable Reflex View Finder for 33 mm 
Stereoscopic Viewer, ground glass and. enlargi 
f other useg in experimental 
opt ow power Microscopes, ete 
Stock =2-M~10 lo 
Stock 28.N_—13 lens 
Stock =10:N—80 lenses 


Order by Stock No. 
Edmund Salvage Company 


Satisfaction Guaranteed 
©. auDUBON. 
few JERSEY 
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Career Trai @ Minimum of Time 
aADIO— = ECTRONICS 
TELEVISION ENGINEERING 


RADUATES of CREI residence school are pre- 

red by industry because of their fraining 
and ability. CRE! 
food job in industry in a minimum of time, 
Years practical experience. CREI offers an ou 

og faculty, modern Inboratories, shops a 
cauipment tudents accepted twice monthly 
and each may advance as rapidly as he is eapable. 
Basic course with one specialized course requires 
an average of 20 months to complete. 
Approved for Veteran's Training. 

* Write for Details and Free Catalo 


CAPITOL RADIO 

ENGINEERING INSTITUTE 

Dept. 187A 16th & Park Rd. MW. 
Washington 10, D.C, 


FOR INVENTORS 


Hundreds of manufacturers 
have requested ‘our asst 

in cating marketable 
‘Complete Information, tres. 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


INVENTORS 


Whether an invention is patentable can be substant 
Tecmined by a'ventch of foe Ui. Patene records: Without 
oblig: ‘write for information explaining the steps you 
‘should take to secure a patent. 


JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. C. 
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FOR YOUR INVENTIONS: 
Write for FREE tioklet without obligation, 


UNIVERSAL MARKETING CO. 
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TENTS!" 


AND TRADE Manns (2 
¢.A.SNOW & CO. 


REGISTERED PATENT ATTORNEYS 
18 INFORMATION TO 


sasHuNGTON 


246 sow suiLDUAE, 
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‘You receive complete standard equi 
ment, including latest type High 
Tubes, for building various experi. 
mental and test units. You progress 
step by step until you build'a com- 
plete Superheterodyne Receiver. It is 
Yours to use and keep, 


Professional Multitester 
Included! 


‘This portable instrument (see 
right) enables you to perform 
many practical tests, make del- 
feate adjustments and do sery- 
ice work. Complete with test 
Tends, 

‘You receive a series of special laboratory 
experiment lessons to guide your practical ex- 
fercises with your equipment, These lessons have 
been prepared with a special technique of illus- 
trating radio principles by numerous easy-to- 
Understand examples. 


Both Resident and H 
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NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. 
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onal Schools Course fully 
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TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIE 


televi« 

You 
tube manual, Job 
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Home Training | VereRANs 


Use coupon today! | 


+ EST.1905 


National Schools. Dept 7-PS (Mail in envelope | 
4000 South Figueroa Street’ or paste ony 
Los Angeles 31, California Postcard) 


‘Mail me PREE the book, “Your Future in Radio,” | 
and a sample lesson of your course. i 
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Famous BAILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 
COMMERCIAL ELECTRICITY 


ariearel pe || Mca, | 

nL AROUND” | 

HE-M A N ; 
BAILEY TECHNICAL SCHOOLS i 


1656 So. Grand Blvd., St. Lovis, Mo. | | 
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‘Only 


asia PHOTOGRAPHY 


Win success in photography by spare time Home 
Study or af our fAmous Resident School in the heart 


‘ommercial, Advertising, 
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trait, Color, etc. 39th year, Write today 
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{ONAUTICAL UNIVERSITY 
Dept. 89, 116 8, Michigan Ave., Chieage 3,11 
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This 1600-page Master Volume gives you 


A COMPLETE COURSE IN 
BUSINESS MANAGEMENT 


Learn in Spare Time—at Low Cost! 


Get ahead faster and 
the help of this 


Irn more money, with 
self-instruction book! 


ICE. HALL 


PR 
BUSINESS anew 
EXECUTIVE'S Salkow iin paveass ional ton bat a cade 
HANDBOOK va dees ah 


ey. ‘up quickly any yeed, or (2) study 
Particular Branch of business from fundamentals to advanced applications, 


GET THIS EXECUTIVE TRAINING IN 
JUST A FEW MINUTES A DAY 


7700 USEFUL FACTS TO HELP YOU 
ADVANCE YOURSELF IN | BUSINESS 


FOR FREE TRIAL MAIL THIS COUPON 


WANT A GOVERNMENT JOB? 
gig inl sob Ol 


VETERANS GET SPECIAL PREFERENCE /"Franxuin institute, 


Many Government Jobs. City / Dent, S80. Rochester 4.6. ¥. 
and Rural Carriers—Post- to me, without. charge, 
office Clerks—Liquor In- i po hat oe eae 
spectors—Meat Inspectors— / tions, and’ full particulars telling how 
n qualify for them. 
Accountants —Stenogra- / 
phers — Typists — etc. 
Prepare now for next / 


Examinations. # ADDRESS________VET? 
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NIGHTS AT HOME! 


LAI LL. B. DEGREE 


LaSalle’s famous La’ 
fence in many Li 
has enabled thousands to master L: 


idly with this great library, 
plus special lectures furnished. We guide you 
Step-by-step with personalized Problem Meth- 
od of instruction .. . you learn by doing—han- 
dling legal problems—not by memorizing rules. 
Send for two FREE 4s-page booklets, “Law 
‘Training for Leadership,” and “Evidence, 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
t. 7BI-L Chicage 5,ILL. 
booklets deseribed above, 


City, Zone & State 


ATTENTION LEATHERCRAFTERS 


LOOK WEST, the home of Leather Carving and Stomping. More 
than 100 LEATHERCRAFT KITS in finest Tosling ond Corving 
Lea ‘assortment of tools and acc: in US.A. 

Send 10¢ fer 80 poge illustrated 


GRIFFIN CRAFT SUPPLIES 
reve stress (N" *) 


Other handcraft materials 
cotol: 


Gakiand 9, Catitornia 


Takes less than 3 hours to 
Convert 


HAND MOWERS TO POWER MOWERS”) 


© Handy-Dandy Lawn Mower 
Kit fits any hand mower 
from the 16 to the 20 inch 
size, 

© Kits furnished separately or 
with power units. 

Sow Plow 

Handy-Dandy 

Kits avaliable (or | Power 
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POPULAR SCIENCE 


@ HOME 
ASSEMBLED 

}@ MASS 

PRODUCED 


‘MIDGET MOTORS MFG. CO., Athens 2, Ohio 


WAY DON'T YOU WRITE? 


Veterans: This course approved for Veterans’ Training. 


SEL EO TEIY SAME, 


NEW! 
surre S720 


BROKEN JEWELRY WANTED 


All kinds, Highest cash prices paid for rings, 
jewelry, ‘spectacles, gold teeth, diamonds, 
broken ‘and usable watches, etc. Cash mailed 
promptly. Write for FREE shipping container. 


LOWE'S 
Dept. PS, Holland Bidg., St. Louis, Mo. 


7 DWELDING iz. 


APPROVED—GAS AND ARC 


= Ae a 


SS8_EXTRA PROFITS: $s. 


Flocks & Sandblasts 


Flocking Supplies ‘Send for Pree informa 
Sept. 23.4007 Maas avers Lon angetes 4, Cal 


Start Your Career in 6 to 36 Months 
With Our Unique Step-by-Step Training 


Each course unit at the Milwaukee School of 
Engineering is complete in itself. All courses 
begin with practical training in the school’s 
complete laboratories—and prepare you for 
specific occupational objectives or advanced 
training. More than 1,500 students now en- 
rolled from 48 states and 18 overseas coun- 
tries, Faculty of 85 specialists, 35,000 former 
students in industry all over the world, 


MILWAUKEE ee 


GCHOAL of ENGINEERING: 


Founded i» 1003 
Seas Were 


ford years 


Tere SFT BERTON, TORGRTY, AT Tay 


aA 


—-, 
\ Vor Carwin 


Send Coupon Today! 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept, PS-749, N. Broadway and E. State, Milwaukee, Wi 
Without obligation, send me bulletin, “Your 


Career and more detalls on course in 
Name. Age. 
Address 

city State 


CY Check here if World War IT Veteran 


TO THOSE WHO THINK LEARNING 
MUSIC IS HARD 


Just strike these notes and you're playing the beginning of the “Merry Widew" Waltz 
Look at the diagram, The 


first note of the 


find 


board. Now 
any instrument 
and easily. 


C—COSTS JUST A FEW CENTS A DAY! 


© Perhaps you think learning music is a tedious grind. It isn't 
Tong hours of practicing scales and monotonous 


Skerclae are over 
‘You have no excuse for not getting started toward musical 


‘good timex now! For through an easy method you can now learn 
fo play right at home—without  teacher—for a few cents a day. 


Learn to Play by Playing 


lagrams, and all the 
iu need. You leara to 
play by plaving real tunes by 
Rote. First you are told how 
todo s thing. Then a pleture 
shows vou how. Then you do it 
farself snd hear it. feersom= 
ber. don't confuse our method 
with any. system claiming to 
teach “music “by ear” oF by 
trick methods, We teach you to 
play only from real notes! 


D." Following the dotted 
line to the keyboard you'll 
D" is the white key 
between the two black keys 
r the middle of the k 
read below 
how you can learn to play 


music is 


quickly 


Don't delay, Send now for our illustrated Free Booklet and 
"Print and Picture’ Sample, which fully expiain tn i: 
able method. So decide which Instrument you want to play and 
rail ‘the coupon today. U. S_School of Music, 87 Brunswick 
Bidg.. New York 10, N.Y. | Successful 51: 


nt and Pictur 
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LEARN 
oe 


Get a Good Pay Job-or 
Start Your Own Business 


‘Want to make more money? Want to be your oun boss~ 
have your own money-making business~with your furure 
assured? Then learn Radio and Television with my proven 
two-way method (lesson instruction plus actual practice) 
thar can help you get into this great and growing business 
quicker. You learn by doing, right in your home in"spare 
time. During your training you get 10 big kits of radio pares 
with which you perform hundreds of tests and experiments, 
build scores of circuits and testers to help you learn faster, 
more thoroughly. 

Since 1929 I have been training men all over the world 
for success in radio, television and electronics. To learn how 
Tecan help you foe, take the first step now 
by sending for my big $6-page illustrated 
book that tells how you may cash in on 
radio and television's big opportunities 
My book is Free but it may mean your 
future success. Send coupon for it today. 
GH. MANSFIELD, President FREE 


APPROVED 
FOR 


VETERANS 


Hollywood Radio and Television Institute 


zone _state 


W-a veteran of World Wor Il. check here] 


DEGREE 


ENGINEERING 2 tones 


Big Demand for Graduates 


NAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL end RADIO ENGINEERING "(including Television). 
Hundreds of young men are earning engineering degrees 
in this recognized institution each Year-—continuous opera 
tion. New. terms. start quarterly. ‘Many students earn a 
major part of thelr college expenses In 
Center, 

Low tuition. Competent instruction. ‘Thorough intense 
practical program: “Modern laboratory” faclities Including 
Rew physies fab. and modernized wind tunnel. Individual 
Teed instruction emphasized. 

“Approved for Veterans. Engineering preparatory courses 
stents from 4s states and 21 foreign countries. Enter 
September, December. March, June. Send coupon for tree 


large industrial 


—— Sey 
TINDIANA TECHNICAL COLLEGE | 
1 679 &, Washington Boulevard I 
| ¥24 Woy’ Taina H 
| owen‘? os tee.” Evin | 
| coeteewesh"E'Nechemcat Ei Roditeavnion, | 
1 Nom 

| asaees | 
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SEND FOR NEW HOME PLAN BOOKS 
Concrete Block Homes $1, Wood Frame $1 


Two brand new editions. one of frame homes, one of concrete 
Block hemes. Both chock-full of the latest pla 
ing. including starter and garage homes, 


ped 
ae ata 
ae ne Se 
heeds 


Frame book 41 oF block book #1 or bot 
HOME BUILDING PLAN SERVICE 


2454-8 NE. SANDY PORTLAND 12, OREGON 


SENSATIONAL DEVICE 
= ENABLES ANYONE TO TES T 


OS) OWN 


EYES 
RIGHT AT HOME 


On Glasses 


low to Moke Money wit 
Simple Cartoons’ 


Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 


OTIVE MECHANIC 


OPPORTUNITIES AHEAD! 


TRAIN FOR A FUTURE IN 


DIESEL 


€,repue for the big earning power of DI rained 
Men. Start earning at bome, in spare time. 

practical training covers all phases of DIESEL engin« 
operation, fuel systems, auxiliary equipment, repairs and 
fmaintenance, When home course Ia completed, You come 

to Chicago for actual shop practice on DIESEL MOTORS: 
under expert instructors, at UEI's fine, modern school. 
BEGIN AT ONCE GET ALL THE PACTS FREE. WRITE TODAY! 


Stores UTILITIES ENGINEERING INSTITU 


There’s a BY 1G Future for You ; 


, AERONAUTICAL ENGINEERIWg 
_ with NORTHROP Training 


seas on wings of the great Air Age. Aviation 
agination, 


i" speed. Things to come dely your 


have moved up fast to even better jobs 
‘Learn 


all about your big opportunities in Aviation. 
Get full details on Northrop's 2-year Aeronautical 
Engineering Course. You can begin your training soon 
—classos start every 8 weeks, 
SEND COUPON FOR CATALOG NOW 


APPROVED FOR VETERANS 
Aeronautical 


‘No rn throp Institute 


Y, Divison of Necthrop Aicrtt, Inc. JomesL. McKinley, Managing Director 
__1525 EAST BROADWAY, HAWTHORNE, LOS ANGELES COUNTY, CALIF. 
Treasure and Mineral 
LOCATORS 
GEIGER-COUNTERS 


aby “iWon hci OURRANTEE. 


MICHIGAN § SAW & FILE CO. 
59 SPROAT DETROIT 1, MICH. 


Sensational @WELDER @CUTTER! 


New Electric 
}RAZE—CUT—SOLDE! [AT TREAT 
$ 


+ LOWEST F CE IN HISTORY! 
instructions, included, 
lial Se bares warkshon 


FOR 110-115 AC or DC + WELD. 
eu lad INCLUDED 
‘The WELDRITE Com! ted and proved by ma 


countons ‘commercial and amateur users, is now 
© you, at the amazingly Jow price f 
rk 


3 plug WELDRITE 
ig Cats standard welding and brazing materials 
aapare furniccomalete with eter Unk, 

ingle Holder for welding metal to" thick 

‘nd #2 Double Holder tf 

Electrodes for Braz. Approved Are We 

Ing, Cotlng, Heat Treat ele:Starting welding $2°95¢ Gali oracrs add S128 tak 
NNN Pe >!==7 AE So, Hil St, Los Angeles 13, Calif, 
suey 1949 3 


REPEATING SLINGSHOT 


AMAZING! NEW! Shoots 150 BB shot. Loads from 

ndle. Just the thing for hunters, trappers, young 

and old. Shoots thru ordinary 100-page max: 
More powerful than air ri 
Exclusive features: 1. Non-slip 


Shiai ieee < eee 
lease finger. 5. Magazine, 6. 
Non-slip” suede leather shot 


‘Air Condition 
na 
aktectritey, al 
inten 


MECHANICAL a 
cat 


| A protession offering unlimited opportunities. 


SHORTHAND in 
LO Weeks ct Home 


STUDY AT HOME f 
and LARGER PER: 
40 years expert ini 
000 students enrolled. LL.B. Degree 
awarded, All text material furnishe 


Easy payment nd for FI 
BOOK NOW—"Law and Executive 
Guidance.” 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 16-PS, 646 N. Michigan Ave., Chicago 11, II. 


vat *5 MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN, 
Be a Taxidermist. Profit and FUN. 


ee sine, TRVES 


tirioate NO} 
FREE BOOK fi {ior 
ie FOB 


E-Z CAR WASHER 


401 West 48th St., Dept, P.S. 3, New York 19 
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WHICH OF THESE gAcczendtied 
INTERESTS Za MOST? 


Today, choose the job you want—and prepare for it. Or if you are already 

engaged in the work you like best, start training now for quicker promotion. 

Acquire the knowledge that will help you to get ahead faster, make more money 
have greater security. 

Asseetean School, founded in 1897 as an educational institution not for profit, can 

help you to reach your goal 

just as it has helped others 

during the past fifty-two 

sare Crack tiovecnton ee CHECK, CLIP AND MAIL COUPON 

right, add your name and ad- 

dress and mail it at once. The 

school will send you details on 

its training plan and outline of 

study prepared by specialists. 

There is no charge, no obli- 

gation, so send the coupon 

immediately. 


ting and Design 
‘Nenana Women 


NOW! iwi saws 


rexel at Ssth ago 37 


‘| wooD CARVING 


9” TALL FIGURINE $1.85 


pine with a 
it includes 


\\ _ THE SPEED CORP., Dept. PS 


BARBELIS—HEALTH EQUIPMENT TRI-STATE COLLEGE 


S808 and up 


BRAUN-CRAF wnat eehieka? 


m 
ai. Chemical, Aerotiautient 
ding. Te ‘Aino 


ow to develop a powerful healthy bods: 
Ihe S15 fully strated 


Ip 
BARBELL Co. Write 


Dept. 110 G yy Parkway Broofiyn 12, ¥. 79 College Avenue, Angel 


BI Electrical Training 


including radio and electronics. Extensive lob- 56th yeor. Enter Sept. 6, Jan. 9. Catalog. 
Dratory, shop work, drafting. Prepores for 7612 TAKOMA AVENUE, 
FLECTRICAL SCHOOL —*!**t"ica! techsicion ond engineering aides in WASHINGTON 12, D. C. 


AT COMPTON CALIF 
HACE TAX 


P-81! er 


@8 HP motorcycle engine throttle controls 


POWELL MANUFACTURING COMPANY 


DEPT. 5-749 © COMPTON, CALIF. 
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NEW NOW 
paid HAS 
AUTOMOTIVE MYX 

BODY ano FENDER 

REPAIRS ILLUS. 

| in ES 

Total Cost 


Famous Guide To Best Pay 
Auto Repair Work 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 
[J AUTO MECHANICS [1] WELDING—ARC and GAS 
(J DIESEL MECHANICS [_) MACHINIST 
(J REFRIGERATION (PIANO TUNING 
( BODY-FENDER 


Also the following Home Study Courses 
CUPLAsTIC —CJREFRIGERATION ——_[_] DIESEL 
== CALL IN PERSON OR MAIL THIS AD TOm = 


Desk 


FE) 460 south state st., Chicago 5, MI 
Please send, without obligation free information resard- 


ing trade. chee 


(Specify whether you ares 
Veteran €) or Civilian 3) 


Name 
Address 
city 
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H Lowest 5 
H MARKET 


mx. Total $8.00 pl 
‘Or send cash {m: 


MARDO ‘SALES Co., Dept. P. 


480 Lexington Ave. Rm. 1115 


Midget Camera 89¢ 


as us SECRET PICTURES 


RAZ OS ws =a 


se ‘Poc-Kit Pal Radio 


ES puEUNATISN 


ARTHRITIS-NEURITH TIGA 


“Beginner's work, but shows talent.” 


If you can draw 
as wellas this... 


That's 


what we told Arnold Allen when he sent it to us 


for 
sui 


r crit 
iecessful New Yor! 


icism. Time proved us right! He’s now a 
justrator. 


He writes: “Your training put me on the 
road to earning money with my talent. 
of Nov. 4, ’48) ¥ 7 
Do you like to draw or paint? We'd like to look | ART INSTRUCTION, INC. ! 
over your work just as we did that of Arnold | Dept.7149C, 5008. 4th St., Minneapolis, Minn. | 
Allen, We'd like to help you find out if youhave ! Please send me your Frek Tauanr Test and | 
profitable art talent. 1 full information about making money doing art | 
Take our famous FREE TALENT TEST. | bile | 
Interesting, educational—often profitable! Take | Name Age. | 
it alone, at home. Find out before more time is | 4 tq | 
lost—if you have real art talent. I ——_ | 
You have everything to gain—nothing to lose. | City County 1 
‘Take this important step now. Clip the coupon. | Siate etaipsien i 
Mail it today. ks a 
lV, 


Learn today’s top mechanical profes 


complete warchmakers 


SUCCESS: SECURITY: RESPECT 


asaMasterWatchmaker! LARGEST 
EXCLUSIVE 
APPROVED FOR VETERAN TRAINING ELECTRICAL 


at the world’s 
argest, best-equipped school of its kind, Individual in- 
or evening classes. You graduate with 
Is, ready to start your own 


business or work for established jewelers 


se 


Desk 39, 808 Ride Ave., 


END FOR FREE 116-PAGE INFORMATION PACKET 


WESTERN PENNSYLVANIA 
HOROLOGICAL INSTITUTE 


WORLD'S LARGEST WATCHMANKIN: 


! 


wi 


(NOT A SEASONAL J 
A LIFETIME Canin 


EARN 3800.00 A YEAR 


ATTEND THE WORLD'S LARGEST RAILROAD SCHOOL 


VETERANS! NON-VETERANS! THIS IS IT! 


GALE INSTITUTE, 2932 Hennepin Ave, Minneapolis 8, Minn 


“ LEARN-BY-DOING” 
NATION'S “ 


PRACTICAL TRAINING 


SCHOOL 
NOT “HOME STUDY” 
Get actual experience in great 


G.1. APPROVED °c! S11" Learn all phases 


Practical Electricity’; Housewiring, Motors, Const., Main’ 
jenance, etc. Living arrangements, Part-time job, ete 


= Send coupon TODAY. =: 
MICHIGAN TECHNICAL INSTITUTE 
2281 W. Fort St., Detroit 16, Mich., De 
Name 
Street 
City___ 


TD Veteran 
PS-7 


J ADVANCE 
® TO $7000.00 


suey 1949 35 


BEFORE BUYING “ANY” TIRE Sis 


MEN: FREE 


1 PERSONALLY SELECT “EXTRA SPECIAL” INSTANT SHIP- 
MENTS TO FAR-WEST, DOWN SOUTH, & THE WORLD-OVER, 
DON'T GAMBLE_DEPEND ON US. 


EMIUM GUAR. 26 MOS. 


BLATT Aah ise 
THE NAME YOU CAN TRUST IN TIRES 


vet PAINT USER 


MODERN, PRACTICAL TRADE INFORMATION 


outside & inside work-how to 
mix paints-preparation of 
turfacespaper & 

ji . 


ANSWERS YOUR QUESTIONS 
‘450 ar Chapte 
Fully Illustrated. A Guide to 
Easier, Better Work 

This PAINTING AND DECORAT- 

ING CRAFTSMAN'S MANUAL 


DMB MONEY Back IF NOT 0.K. 

To get this assistance for yourself 
—— === MAIL ORDER TODAY=— = == 
AUDEL, Publishers, 49 W. 23rd St, New York 10, N.Y. 


SENT Pee nA CRATER ee 


36 POPULAR sciENcE 


BUR BARBELL CO. 
st 7, Now Jerse; 


‘ALSO cou [CLEANING AND BLOCK! 
PRACTICAL SHOP TRAINING 
Excellent opportunities tor good Jobs or 8 
cas of, Your own, Prepare. quick y—practcal 
op management taught by experts. Here is a 
rig rants to be Bis own bors” Apiroved for Veterans” el 
nding part time work while a student, employment serv= 

Kee to taduates. Write today for FREE infor 


tae £, 2SRIGACO SCHOOL OF SHOE REBUILDI 


RADIO ENGINEERING 

Television, FM, Broadcasting, 
Servicing, Electronics, Aviation, 

Marine & Police Radio taught thoroughly. 72 weel 


Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request. 


pve ramaBe TECHNICAL INSTITUTE 


S03 Valparaiso, 


WORLD’S LOWEST PRICED 


ADDING MACHINE :-::%"< 


ree FRIAL 
Sack ae Setar ate ee 


j STEAM ENGINE 
“Little Red Injun” 
$9.95 fi 


FUEL Voit elect 
HEAT With ‘ordi 


‘wants one. Real steam 
ine? Ail metal eprecision, batt 
vinder, instructive Ente 


iio 
rapaidit ful price 

foe" and entine 
1D, tor balance. 


MAJOR TOY COMPANY 
2600 22nd St. Detrote. 


Mich. 


choo! of Die Design 


‘St., Detroit 1, Mich, 


AL REPLACE Sic iia sensi" 


LIFE TIME FLEXIBLE STEEL 


24 beautiful baked enamel colors to choose 
for color book and 
free ‘Tine ruler. 


full" information 


AUTOMOTIVE MILLINERY OF MOLLY WOOD, 
P.O, vox 2882 verminel Annee 2 angeles Bar Catlformis 


Puan phe owe KITS itn 


PLANS 


TaiANGLE WuNaFAGTURNE (i, Dep $-5, Bor 18, Fort Seat, Kansas 


1935-48 FORD 
CAN BE MADE TO 


RIDE AS EASY AS 
THE NEW ‘49 MODELS 


= 


INSTALLS IN 1: HOURS 


you drive a °42 to 


ein Tools and Hardware. 2530 


WARRANTY: “TEED fort yeat 
Jorkmazshi, Dengned i seal exactiny piezion gine 
ay rFordh and hereulys b GUARANTEED AB ADVE 


ia open i 


Kari well ren tn hardest times by saving other 


Sezer sue, Cen Sy 


ONEy sg ee Soa 


send 51.89 and we es 
der “Hypnotic Course 


Welson- Hall Co. 1138'8. Wabash A 


suvy 1949 37 


GET A GOOD PAY JOB! fa:}.(4.(.(H | 
I's EASY: LEARN LEG PAINS MAY 
DRAFTING | BE DANGER SIGN 


IN SPARE TIME AT HOME Of Tired Kidneys 


Ges this Soocess Sook When disorder of kidney functi 


permits poisonous 


ta 
suis ane, svi 
Pea 


We send youcom- 
plete drafting 


SIOUX FALLS 
Franklin Technical Institute CIRCULAR es i vd 


‘Helps Young People Get Ahead 
Specialized technical training 
he door to, well-paid 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


Smee 
feational photography. wre made ot 
ss Approved for vet= 


MPLES 
METALLIC LETTER COMPANY, 428 N. Clark St., Chicago 


LEATHER CARVING Toso iat Seine 


Finca tp, hew tale 
EASILY AT HOME-FOR PROFIT AND FUN 


BAIRD school 


of Leather Carving |g 


000 to $10,000 yearly. |e MAIL ORDER 
ourse makes it eany tolearm at home in your spare time. Want a fine salaried Job 
for the security and independence of your own business? Now is the time to start. Ni 
Previous experience necessary. Learn Direct Mail, Mail-order, Copy. production methods |» COPY 
“complete plans for operation of your own business. Get Full Detalls Now! Send no 

joney. A post eard will do—eut hurry! 


ARMSTRONG SCHOOLS, 72125. Broadway, Dept. PS-7, Los Angeles, Calif. 


BE YOUR OWN BOSS! 
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EARN $50 up A WEEK ..ON THE SIDE! 


thet [ee hy ane 


Ws 


MIDWAY _CO.. PS-7, Kearney, No 


LOTS $300 = 


In California's loveliest Garden Spot, on scenic shores of 
beautiful Morro Bay. Enjoy future independence with excel 
lent soll, soft water, wonderful fshing, hunting, boating 
bathing, ‘ete, Grow fruits, vegetables, poultry. Perf 

porate ellmate, Congenial community. Finest inv 


Froe literature 
RICHARD 5. pone 


Low 


1 PS 


Obispo, Colifornio 


‘WALTHAM 


> U.S. ARMY 


Type ATT 


S69" pla oct 


[ aRvists MAKE MONEY 


DO YOU LIKE TO DRAW? 
Send_name, address, age and occupation for 
FREE ART TEST. to find out your ability. 


ART INSTRUCTION, INC. 
7149 Art Instruction Bidg., Minneapolis 


HE 
GLASSES 
BY MAIL <, 


Free Catalog. Send no Money. 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP.7, Chicago, Illinois 


World ‘Trade firm offers men and 


METALIZING 5 


BABY SHOES(" 
AT HOME IN 
SPARE TIME 


et facts 
Seine areer Se ‘Step in completely charted | 


[path to personal independence with 
Syourheasquarters.. This proved and tert 
Plan ie cked 


ea 

ie 

QUICK CASH WAITING | MaKinG | 
PLAN 


Demand for axratsnnn Baby Showy and othet 
Kccpeaies t 


iter daly Our Tested 
‘Wor 


Pian Shows Howto, tow to Hiring ° 
{nthe Husineas, How t ‘much ansian | | 0 
Hour. Spare or fll ype . 


waiting ‘Send penny postcard oF 
Trevi eared Reece 


Ray Brandell, Mgr... Warner 


asiz ganvis AVES, 


Electric Co. 
Serr. ‘a7, cwicago 36, wu. 

wat your No-Hisk Trial Money 
wen, Everyuning You send We 


crry STATE, 


AT LAST! 1, Uj 


A Practical, Up-to- date 
Reference Book on Patent Law 
HANDBOOK OF PATENTS 


By Marry A. Toulmin 


Here) at last, is a clear, accurate handbook that xp 
simple, tamillar tergis, every step in the procedu: 

Uce’ of present-day patent fav it contains every aid the I 
an ‘needs to deal safely and intelligently with any situation 


pf twelve distinct types of oatents, with the differences in 
faus'of treatment that resdit from their individual ‘charactor: 


‘of Practice in the United Seater Patent Ofhce 
the ferme used in ‘patent ‘work, the. com 

‘on whlch patent practice is based, and indie 
oh the Rules of Practice, In short. every 


to the man who ts not pm nt 
fhe most from his rights under our patent system: 


Examine This Great Book Free 


fe of this opportuni 
fs great new book a 


to judge for yourself how 
wers every question nbout 


i exactly ‘what you 
Patt fe without Cblieetion. 


MAIL THIS COUPON NOW = 


suuy 1949 39 


WAR SURPLUS 


BIGGEST BARGAINS IN YEARS 


Factory. equiooed with Gast 
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SAVE UP TO 50% 


BY DOING YOUR OWN 
HOME REPAIRS 


W BOOK 
WAKES Ly 


= ASV 


TINKERING 
wh 1OOLS 


You can save up 
to 50% on home 
repairs — and 
have lots of fun 
besides — if you 
follow the simple, 
easy - to- under- 
stand instruc- 
tions in TINK- 
ERING WITH 
TOOLS! 

Tells you everything you need to know to cut repair 
ills—how to refinish floors and furniture, how to 


repair electrical applia 
how to lay sidewalks, sl 


provements around the house! 
ch valuable information been 
i cloth-bound volume to. sell for 
Books of similar size usually sell for $2.50 or more! 


SEND NO MONEY NOW! 


Just mail coupon below and pay postman only $1.49 
plus mailing cost for this DeLuxe edition. If, after 7 
lays’ examination, you wish to return book for any 
reason, we'll gladly’ refund every cent you paid. 


| Poputar SCIENCE. P79 

| 353 Fourth Avenue, York, N. Y. 

1d me the new 260-page cloth-bound book, TINK. 

1 WITH TOOLS. I will pay postman only $1.49, 

| plus postage, on delivery. If dissatistied, T may Te 
turn book within 7 days for full refund. 


Sit you remit now, we will pay postage. 
refund guarantee. 


GIGANTIC WAR ile MAIL SALE 


AMAZING 
Pe 


Do you want 


.-to go to College? 
+-0r to enter a Profession? 


93 
‘Electrical and Radi 
‘Complete Sales Cats 


LECO ENGINEERING ee ‘Box 908-PS-20, Lincoln, 


‘lag Runde 


h 
H 
H 
ine ' 
LEARN LEARN PLASTICS AT HOME|: 
Get 7 Big Kits with course—make useful | # 
attractive articles. H 
Write for tree catalog. Approved for Veti—Nen-Vets | f veme 
PLASTICS INDUSTRIES TECHNICAL INSTITUTE | § aes... 
26th South Mess KNOW “ELECTRICITY “AS THE 


EXPERTS KNOW IT... and get 
an expert's pay 


Fe GEORGE EVAN: ENGRAVED BRASS 
l 357 PARKER DRIVE j NAME PLATES 
$2.00 pp.—No C.0. 


Limit 16 letters per 


The Croft Library of 


ENGRAVERS 


76 Eldert St. Brooklyn 7, N.Y. 


Jewelry Repair Depts. 


A GOOD BUY 
Broken Costume Jewelry —Brooches—Pins— 
Rings—Pearls—Findings—10 pounds, .810.00 


MAKE MONEY IN 
PANDSCAELNG 


Ay paved oe Vorscane 


aio so MATIONAL LANDSCAPE INSTITUTE 


aury 1949 | 


SHORT CUTS TO MOLD 
MIGHTY MUSCLES 
Strong men are not born...they are 
made. Here is your opportunity 
to learn how to train and build 
mighty muscles without a single 


bs saiajieis cas sok 


cases, milk cans, bales 
snd other bulky Sbjecte 
rolls easy... up or down stairs, 


“Say-A-Chore” has a strong, green crinkle 
| ghamel steel body and semi-pneumati, rube 
yellow. wheels. Height,” 4 


| Order, your <Say-A Chore” today at, thie 
or sight T ‘Draft B/L. —" "3 


AMERICAN PRODUCTS CO. 


6417 Manchester Ave. » St. Louis 17, Mo. 


Get your free copy of “YOU CAN 
BE STRONG”. 48 pages of training 
ond muscle building focts and 
advice. Expertly written by men 


who made the grade. Profusely ‘Today for Free lMustrates Folder 

illstrated. Yours for the asking p SST RUA EHNA PRODUCTS CO. 
. : rept. 

(oe 


ngeles 13, Calif. 


PPLY 


santantna? 


IAYACEE SALES ‘CO, 4554 Grend River Ave, Detrsit 8, Wichigen 


STOP ==. 


ws use Kerosene or Oil at your 
DRUM: 


VARPEN KEAN EXPERT 


attaches to any drut (Spi ful) in ew th 
wh one screw, DRUSTEAUGE as no moving 
wday. Post Paid $1.95 


= 


369 \ - 
‘SURE-SHARP MFG. CO., Pose ‘s- 79, ‘PO. Box 24, Santa Ana, i DRUM-GAUGE CO.” TALLAHASSEE, FLA. 
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WATCH & 


Pup Tents—Two halves 
rprool, used. 
Ponchos—U. S. A. Lightweight. Opens to 7 6” x 5° 
Used, perfect. Ws. 5 Ibs 


BUSHNELL IMPORTERS, 672-77 Se. Los Angeles 5, Col. 


Rotary Type Lawn | 
lower 


LAWN MOWER 


Write for We Supply Cutting Unit ~ $5" 5 24"; wt, 12 Ibs B 
men crer mply Cuting a eee 
true $12.50 josiecsan a 
IN PRICE 


S. Army FOLDING ©. D. COTS 
$4.98 Bnd New! O.D. canvas cover, Rigid 


Be" islppes 
FREE CATALOG Today! 


723 Walnut St. 
nsas City 6, Mo. 


Illustrates 


1c Post Cards 


Learn how thousands of business 

i, in every line, are boosting 
jes in spite of conditions—with 
rinted and illustrated in afew 


hose and tire filling chuck. Only: 


Price FOB, K. C. No COD’: 


MIDWEST SALES CO. aanrd MASTER COMPANY 


A 
3920 SUKNYSIDE, Dept, 467, CHICAGO 40, ILL. 
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10-Second 
Demonstration 
Nets You 


our in 1 yur terrritory 


Will LATE WCET ER ts brand new and 
“MAGIC 


lt MAKES SIGNS THAT 


CRAYON” 
GLOW LIKE BRILLIANT NEON! 


Merchants everywhere—in small town and bsg city all stare 
with 1 
Th 


LUME CO., 125 W. Hubbard St. 
7 CHICAGO 10, ILLINOIS 


Dont Envy The 
PLUMBER: Be One 


will tell you 
beat of it, WINTER 


BE A PLUMBER 3:'weexs 


No need ever se 
tieeship, Don't 


horn bul 
developed and operat 
since 1923, 


[BUSINESS 
asefan ae 


JOURNEYMAN 
Gets Good 
Salar 


Master, Plumbers 
own. their 


est 
ad” caciasively ty 
rite today for FREE, 


UNIVERSAL "PLUMBING. ‘ScHooL 
800 Holmes 
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ot as a pistol. | 


AMAZING NEW NOVELTY 


BLONDE 


- (out) 
of the 


BATH 
TUB! 


© Fascinating! 


fond we pay post 


NOVELTY MART 


59 Kast Oth Street New York 3, N.Y. 


Fits Motor Shaft /p 
3 JAW CHUCK 


a 


°F rool Sours 


WINDMILL- Rainbow FLASHER 


SPINNING AUTO LIGHT 


tik 


Sensational One Unit Portable Power Driven Tool 
POLISH ® SAND © DRILL 


FS 
fihtweignt era oie 


Cunranteed 
1d cheek or money order, we pay portage 
THE ORDER MART, Dept. PS, 62 Warren St., N. Y. City 


To the Person who is 


|_—~ NEW SELF-DRIVE 


, B-M POWER MOWER! DE. AF 


Low For Modern Lawn Care 
PRICED 
° 


oe dering te and is Tired of Straining to 


_| HEAR 


© Do you miss the precious things 
you should hear—music, the voices 
of loved ones, all the sounds that 
make up life? 

Sounds which have been long lost 
—even low-voiced conversation, 
church sermons and business confer= 
ences, with many voices taking part, 
are ail brought back with Beltone. 


NO BUTTON IN EAR! 
This tiny, One-Unit deviceis all you 
wear. No more heavy. clumsy sepa- 
Tate battery packs, No dangling, tin: 
sightly battery wires. The Beltone 
reproduces faith(ully the sounds you 
want to hear—the music and laugh- 
Ter'in the: voices of those you love, 
without discomfort or inconvenience, 
FREE! fiir 
and more cleatly Bel 
Snoovers precios sounds 
as Parb: thos ot 
Torever. Just mail coupon 
for valible ire tke 


FULLY 
GUARAN- 
TEED 


e 
Write 
For FREE 
Uterature 


War Surplus —DYNAMOTORS 


AS wane? anon 


HEADSETS 


* 


NESCORP ELECTRONICS °°": "5,2 


Sas Ae 
1 Town....... State... H 


4153 Contre Street, Dept. 0, New York 13 ee 


Free for Asthma 


515° ry, 2500 LB. CAPACITY 
PERFECT for garage, trucks, 
shops. boats. farms, ete, 
BRONZE worm gear with 241 
controlled ratio, 18" of 
steel cable with hook, DUAL 
EED handle for rreater leverage. A WAR 
SURPLUS VALUE. F.0.8. eles. 20 
with COD. « MONEY BACK GO IRANTER, 


if you suffer with attacks of Asthma and choke and | 
gasp for breath, if restful sleep is difficult because of | 
the struggle to breathe, don't {ail to send at once 
to the Frontier Asthma Company fora FREE trial of 
the FRONTIER ASTHMA MEDICINE, a preparation 
for temporary ayiuplomatic relief of ’paroxysms of 
Bronchial Asthma Nomatter where you live or whether 
you have faith In any medicine under the sun, send 
Today for this free trial. Tt will cost you nothing. 2 
Wein AGPen Oe ee | Somtery ASSOCIATED SURPL' 


462 Niscara Sr. N.Y. 


SAVE UP TO 25% 


10838 VENTURA BOULEVARD - NO. HOLLYWOOD, CALIF. 


MORE GAS MILEAGE 
with VAPOR INJECTION 


2,18 175) 


AGENTS DUET gives your ext SUPER AIRCKATT POWE 
WANTED Fi “soins GAs iiteNta on RESUEAR 


Satisfaction Guaranteed! {f° Sun"erde er cond 
VAPouET MFG. CO, nas 
11424 ions orivet” Seats 89 iee ngetes 34, catit. 


saucy 1949 45 


sand progressive 


is constantly seek- 
«an be converted 


ess community, 
ing new ideas which 


into profitable products or enterprises. 
If you have 
about, 


something worth talking 
something for which there is a 
price,—then write 
mn of Public Rela- 
tions, Rochester Department of Com- 
merce, 54 Court St., Rochester 4, N. Y. 


PIN ROCHESTER GOVERNMENT HAs SUSINESS Bi 
AVINGS 
N WAR SURPLU 


LT. WT. ALUMINUM 
PIANO HINGE 


HEAVY DUTY STEEL|  ~ se 
INO HINGE 
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You Can Be a Local 


COLORCRETOR 


You can build « profitable, 
business with Colorerete. Lar 
ing ma 
esting. Moderate inve 
waiting 
instructions and liberal cooperation. 


Sprayed-On Beauty 


Interstate’s practical home tr 

how” for success and security. Investigate! 

SEND POST CARD FOR FREE INFORMATION 

INTERSTATE TRAINING SERVICE 
4035 NE SANDY BLVD, 


jeRM SERVICE. 
‘Setington, W. Va. 


if you write now. Money Back Absolutely 
Guaranteed If Relief Not Satisfactory. 


WEB TRUSS CO. Dept. S-73 Hagerstown, Md. 


SURPLUS BARGAINS 


find ‘outdoor 
toned item: 


Send 10¢ TODAY! 


Send 25/4 with Order, Balance C.0.D. 
‘Aut Equipment #-0.B. 


Cc & H SALES Co. 


1950.8-7 East Colorado St. Pasadena 8, Calif. 


Chicago “Wit 


TECH 


8 MM HOME _ 


MOVIES 
$167 


Each 
Minimum order 3 reels 


Also Big Discounts On 


SOUND 
FILMS 


4 
t 


movi 
P. 


Racifetrance wi pay 93.0 piu few cents postage se 
imtscmea 
Nat: 


fet 


ee a 
SEND 16MM SOUND FM CATALOG 


1 SHOW YOU HOW TO 


@START YOUR 
OWN BUSINESS. / 


IN 2 WEEKS— 
AT HOME lod 
IN SPARE TIME “et 
BABY 
SHOES 


METALIZE 


Full Details 
Wi 


7 
Obligation 


MAIL COUPON 
TODAY! 


Bind Sai 
«fo CTl 


Learn at Home in Spare Time 


A good trade means a good future—better earnings, more 
security, a chance to own your own shop! Choose one of the 


listed below—all are ever-growing, offer unlimited 
‘opportunities. Train at home thru C.T.I.'s Shop-Proved Home 
‘Training Methods, or in our Chicago shops. G. I. approved. 
‘Mail coupon today! 
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HANDY SEWING AWL 


REFRIGERATION 


‘Same Book Used by 
US. for Gul. Training 


MODERN ECTS Most Helpful, 
REFRIGERATION Biggest Selling 
, Book on Subject 


Patented lock-stitch awl, complete with 2 
needles and reel of waxed thread at this 
special price! Sacisfaction guaranteed, or 


P| money back. HUNDREDS OF USES—sew- 


ing and repairing leather goods, tents, belt- 
ing, Awnings, saddles, sporting goods and 
others. Complete instructions. Send cur- §) 
rency, check of money order. Postpaid. 
RADEN SALES COMPANY 
Worth, Tex. 


z 
AxTwoest nd Tenveust 


s © 408 Iilus. 

Edition 
US, now, which means steady etapioy 
"Gand tor book 
end it hack und we W 


I to io Seretoa ae ‘Raa 
ELECTRICAL APPLIANCES 


Gietea course covert ing machin 
ian eee Tea obfigntion: 
PACIFIC TRAINING SCHOOL 

7 So. Broadway, Dept. S-97, Los Angs 


COUPON © 


Calif, 


city c State 


SAVE UP TO 50% AND ‘OUT OF 
MORE—GENUINE DIAMONDS PAWN 


$10 to $10,000 


ne. 
‘will be sent postpaid. 
Dept. 79, 353 4th Ave., New York 10, N. Y. 


IGHTWEIGHT 


is * FOOT GEAR SHIFT + Handlebar clutch control * 
pic front fork * Weight only 230 Ibs. * 9.5 horsepewer, 
at 5000 rpm = 70 miles per gallon = Over 60 miles per 


hts costing $200 to $400 more. Ask 
your dealer for full details and demonstration or write 
for free literature. 


MUSTANG MOTORCYCLE CORP. 
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635 W. Colorado, Dept. GPD6, Glendale 4, Calif. 


DARK ROOM VENTILATORS 


13%" 


VENTILATE YOUR DARKROOM 


$25.00 V. nce ® 75°, 


New government surplus, Air flows through these 
louvers “reel due. ta the arrangement of baffle pl 

ight does not show through these ventilators. Sundreds 
Ol these vents have been Installed in darkrooma, You will 
Reed two for Your darkroom. Install one in or near, the 
Selling and one near the floor $7.90 for sct ‘of two, 
oF 84-00 each 

Pay by ‘Money Order or Check. 25°: dep. on C0.Ds, 
Prices fare F.0.B, Fresno, Shipping welght 29 ibs. for 


Set of two, 
ARMY SURPLUS SALES 


MAKE EXTRA MONEY 


Selling Christmas Card Box Assortments 
Also 25 and 50 cards for $1.00 with nome 


THE SCIENCE OF 
SALESMANSHIP 


mand placement: service. 
nN ; 


FREE 


BUSINESS UNIVERSITY AND 
srEXTENSION SCHOOL 


Trained Artists are Capable of Earning 


$65, $80 ond MORE o WEEK! 

YOU CAN learn to.draw at homein 

ou npare tage he wall known 
‘way, COMME! 

DEsicNiNe, CARTOON 

ONE complete course, No. pre 


Ping fora tanc Fr ars Ws 


x 


1 


ASSEMBLE YOUR 
OWN TRAILER 


Enjoy the luxury of 
owning one of these 
Sturdy, streamlined 
tratiers, Save up to 
half the normal cost 
by assembling it your 
self. For practically 
material eosts. atone, 
you-can buy the full: 
Size CUB SPORTSMAN 
or CUB SK, trailer in 
Sonstruction kit. form. 
Tn only a few hours, 
using a screwdriver, 
hammer and’ wrench, 
either trailer ear Dé 
Precision ‘cut, factory-finished 
Panels and sub-assemblies are guaranteed to Al. 
Both trailers have sleeping room for two adults 
and two children, thus they can pay for themselves 
Guring one vacation. Many Cub trailer owners make 
extra money by renting their trailers jor week-end 
‘and vacation (rips! 
‘The CUB SPORTSMANas a rugged all metal body 
nd all steel frame that weighs only 450 lbs. Tt is, 
12" 7” long, 6” wide, 5” in height and it adds onl 


cus SENIOR [J 
easily assembled. 


§ Ibs. tongue weight to your car, The CU 
SPORTGYAN kit Includes a galley, lee box, wheels, 
fenders and all parts except tires'and tubes, 


279.50 
The cus stnion” 


Or quality. A walk-in trailer, It has plenty of room 
for everyting ia pre-assembled cupboards, drawers 
And a spacious closet Built-in dinette bed, sink, 
ice box ant two fold-away tables give you all the 

forts of home, The CUB SENIOR is 10" tong 

bod: iength!, 6° 4” wide and 6” 9” in height, It 
has anvall steel frame and all parts are included 


except tires and tubes. °° Only 395 QO Bus 


7.0.8. Los hax 
{C.0.D. shipment wilt je on either trailer 
‘accompanies order.) 


fF ot feast $50.00 ep 
Write today for FREE illustrated folder. 


plus 
tax 


Ans 


Dealer inaviries are invited 


National Trailer Stores 


Box 2353, Dept. S-79, Terminal Annex, 
LOS ANGELES, CALIFORNIA _ 


VETERANS! WSA 


Training Under G. 1. 
Bill, Write for FREE BOOK, “Art for Pleasure and 
Profit,” fully describes course, our method of instruc- 
tion and commercial opportunities for you. TWO 
ART OUTFITS included with training, 


MAIL COUPON TODAY FOR DETAILS. 


~ 
Washington School of Art, Studio 137 R ! 
1115—Isth St., N.W., Washington 5, D.C. I 
Please send me full information and your Free Book, “Art | 

for Pleasure and Progt.” 
Name a | 
Street | 
city. Zone......State ! 
(1 am entitied to training under G.1. Bil ! 
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18 MANY ITEMS WE HAVE 
THE WORLD'S LARGEST SUPPLY 
rf, WI as ‘Genuine Red Seal 4 Cycle Air Cooled E 
TENCE EOISTS | gage) “CONTINENTAL GAS ENCINE 
S cinerea 
No. 100 WINCH HOIST 
exien me mie 
Sree ee 
Trshion, ‘Gores ic $100 Ved SI9.S 
aed 15.391 sw BRIS & STRATTON NODEL 
GAS ENGINE nein 2301» «cree snl rind 
one nwa eS ge 
a tervocerony SOL! 


ene 
‘Sceerer PREUMATIC ALLIGATOR 


AIR DRILLS <cuigLl 5) 
\ 
‘OF MOTOR Aao ristou' 


wit Ue tate Chuck 92500 

THOR®210R Model 4526 

REVERSIBLE AIR DRILL 
Cenvted tw 10.8. C. Eeioped % i 2300 RPM. $19.95 
SRSBA ye ate finer tapping 
iektarans 


H | Vickers Hydilic Transmission 


ee fp none CASTER UNIT] 
=a Mande Lengel Contre 


PE, 
SUPPLY co. eal a Fe ee ee P. On Accpit. bom D&B ire. y Sopeeit with CODaM ting 
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Clossified Ads only 80c 
ed 10 words. 


er wor 
To be 


by July 26. September issue on sale S 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


included in Septembs 


per insertion, payable in odvance. Minimum 


issue, copy should be in our office 


jember Ist, 


7 AUTOMOBILES 


RACING 


srpkines Racine Heads. Mantfoiay 
‘Mul Speed 


‘Car Equipment for all cars 


‘Carus 
‘natruetions 
‘rst order, 
“Great North: 


Ea astounding getaway ee itustrated 
 Speedsport, 


‘Diversey. Chi- 


it Gar argalna” allaget Mo 
sy, Athen, OR. 


Ot 
ypform 
3.80, 


“VAPO-Steamatie 


pata 


Ine” al makes 
wi Posty 
stati acs 


‘Ad 


‘200 anit 
Eastern Auto Su 
Los Angeles 7, Cal 


taal aes 


Newhouse Automotive 1 


Gpmpiete servicing 


ak Ste SoA 


Angeles 0 Gali. 
Water 


Tajector 
‘State 


Bast ‘Beverly. Los An 


“accessories 25 
a ‘ShusD South Grand 


FAMOUS Automoblie Books—"Speed 


Boeed Hauipment Catalog 25 i 
Publications Miltord Ti "Pentayfvanke | ude 


** POR nicer miles pe gallon, Send for book 
23.00, Postpaid Rearmaster. 1513 
Srecces St Paul 3: Mian 


nit § Mere, The 
beni 


SP Gages 
Easy sande nt hone. Fol pass 
“Gunomeratt Auto’ Works. Bot 


‘ood. Springtela "Stan 
"| oie ata Uae 


Cons, 


speed, record. cars” photos. descrip: 
Tigo powpala,, "Clymer. Dept. 
Yaa so""alvarndo, Lor Aigeles 


“HOLLYWOOD” Degpione Mufliers— 
Sturdy, "straient-inru "design “inereasen 


acing Book Filth ear 
Thaw fo ulld dirt ba" iat 


ATONE 
a “ely 


Ray Runs: 
‘Ciheinnatl, 


‘Madisonville 


tom styling Infor~ 


ation’! “Btreamlining! "sport Changes! 
Conversions! Working Drawings! 

aria! (Plus) California" Rondater 
Plane! Parts Lists! Equipment Catalogs! 


Rod “lasirations! 
Guaranteed most complete book available, 
SUseAlmquist Engineering. Mliord. 15, 


ennine. Siinple to, n= 
tas 


fnstructions "€1 00, 
Box 21 Manville. Rot 


“Manual. 128 


th colorful ‘Sier, 
"with colorful eyescatchinig cot 
Taeuer ‘complet 


apiereck: Los 


suvy 1929 § 
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lustrates. de- 
oc 


CLYMER'S New Catal 


joreiopments broaden 
Understanding. assist building business of 


your own. $1 00, Box 352. Pasadena. Call, 


a 
experunents. and 


FORD Owners and Mechanics, we supply 
several simple replacement batts nak! 
Ford and Mercury brakes free’ floatine 
Super boterful with soft pedal. eliminat~ 
auteal. chatter and groan—$4.25-86 90, 
iodelg,“10uss19t8. Easily insiallec by 
jursels, Welle for details. Suber Brake 
louter ‘Company, 4022 West Lake Street, 
Ghieawo 24. hilinsts 


FREE Details: Auto bells 
gies No wiring “30 Bermues 


Parts for all American aoto- 


loud | _ SCOOTER 
Ato | Scoois trom 1940 available. Stace” Model 


| Serial Alo tires. “Chaim. Generators and 


Actor Parts ‘(or Brines& stration and 
Tsuson’ Engines, Motosscoot, Ine. 1323 


E28 Btls | W Carroll chicazo 7. Ti 


Bells. Dat, ‘16 Concora St. West Hart 
ford 7. Conn, 

PISTONS American, Foreign and Fac 
img Any Model. Ser ce. 
P3 6. Calstorsia. 


HISTORY of Hot Rod & Midge! Race 
with Jaree. ilustrated equipment. catalog 
Mise NOC.O.D's, Anson 3800 W. Jeffers 
sons Los angeles. Calif 


‘COMPLETE one stop Harley Sales Serv 


foe” Camprehenive aigioeue 
Se ss" Bhie Be whentea Baus Pekas 
3 “AVIATION 


CHEVROLET Parts, Scarce motor, body. 
sheet" uetal parte. Grossman Chevrolet 
eapolis. Afinnesota 
“WATER Injection” Free descriptive 
ploatrative information, Neher Ingustzies 
6. Ca 


‘SKIRTS—big inabears—matier 
accessories, best prices. COD. Latest cz 
‘logue 25e. MeliowTone Suter Shop. 1220 
So" Robincan. Oklahoma City. Ova 


HANDBOOK ail Ford cars 1932 to 1919 
inelusive. Complete detail 


ist 7 
find 6, Entel 


vi thew 


2 AUTO SUPPLIES & EQUIPMENT 


AUTO parts for all wutor and tracks, 
‘Pras, motors, differentials. fenders 
Buretors: Also Body Parts Security Auio and 
ruck Parts, 1043-PS Grace. Chicago 13. 
AUTO, paris, Muy @icet. Get dealers 
a present is territory. 
Gite’ reauirementa.” specks cat make: 
fen Auto. Parts, “Enewary Wate 
dhiands Chicago 13, 
POWER-Tone mutlers for al 
‘ives bai Power Plus tone. Bitsles, 
Guat sets for Fora and Mercury. Aso, the 
Sew Bower dual iniake, mano for Ford 
find, Mercury" "cars" Mang -ouer "ites 
‘Benier inquiries invited. Power Engitvecr 
Be Sompany, Dept. P87, 4000R Belmar 
Bu Koule 


tery, No tauks oF 
Hediats, ‘Gunmetal 


Wrenches, ocket, #03 


other” bargains.” Nationally advertised 
Hrerchandise. Pree catalowue Otenco Sup 

Go '8 Myre Avene, Glendale ¥i, 
MIT Mutigrs 
Ya Buck's Auto Parts, toad, 


forall cara, ree 


Merced 3. 


FIBRE Seat Govers wpe Pranic aE 
ute make: Model, Wold. "019, Stone, 


HARD-To.Get Auto Body parts) We 
guppis! Milier Auto Parts Service 192% 


aaa | 


it 
ACE W387 University. Bt. Paul, 


| PROPELUERS—2-3 Blade. for sleds. aap 
ire boats Cataloe, stanaard aero Oral 
Box sb? Fi. Worth” Texas 

AAF Magnetic ones Wy, Pioneer 
pice war Burplne)“opleinas ¥5.00. 30° 


Sia a Geawo. 

feat Tastant goa” |. PLIGHT Paitdunentals—A simple ea 
atomic: col bawster "Only" #800 “Money Souk ont Baal, Aine cee 
Back ‘guarantee ‘eieesonle | Eique for the “hew pilot” On 


Soe iy ca 
Gita 


SOT Fire, Warning for tailers. Laid- 


Jaw Co.. Box 1108. Pasadena 20. California 
ry MOTORCYCLES 
BICYCLES, SUPPLIES 


ee Sis 
St, Kansas ny. 


“WEED motorscouter $ Parnes Ee oe 
°. évcien Cush. 


toHPCONDITIONED motoreycies and ro- 


ErS6' poutpaid’ cit wancel, PO. Box 8S, 
Torrance. “Cait 


© AVIATION INSTRUCTION 

GUARANTEED "Ross Questionairor™ 
cover all A.A. Ratings. ree Folder” toss 
‘Kero: Publishers, “Tulsa. Oklahoma: 


7 


ELECTRICAL SUPPLIES 
‘© EQUIPMENT 


nition 
LAMPS 900 Bald OF Kopae and Tad 
trouble. getting. Darts “you 
 a¢thour service frotn th 
| plete ston country, iuatrated, catalog 
“Dealers. send business card tor 


| Biase 
ei 


“etnies Buis OR Oia Panis 
Bo" No. Sot. Welinton, ‘St. 


SAL Supplies Lighting Fi 
Barta Wholesale’ prices 


tures. Lam) oleae prices 
Sinosing irgn oanufacturer, Gata, ‘te 
sae Boot Aaa a ‘than 3, 
“ELECTRIC Be e@ all Neral 


oe Ser Bice 


Rod. Chromiuss Complete 
nL PS: | Hock indian parts, Expert Fepuaing Past 
LOWERING, Re, Et oe o EeGuI belt Motoreyele Sates "Kansas 
Belge "Hlaing "Quicker stopp MOTORCYCLE Monthly — Worldwide 
Morchiys 42-48 lower is SL43. News. Iiustrated. Year's Subscri 
Eden ‘Company, Box €8-A. Bell Gardens, | $1.00. Sample be. " Motoreycie News, 
Galil Haven Sawyer. Chicago 25. 


WELD Cust Trop. AC, DG, Easy wits 
taper ioatrtiony Sn wie generote 
“kate. Getid.$1°00 to Hobartweld, ‘Box 


“SINETIALS for your cai Send 50e Tor 6. 
sillwell Emprese ‘Biae™ Decntarr ilo, 
GANES Aero J 


fetor Oo,, Del Valle sta P.O. Box 1863, 
‘Los angeles 15. California. 
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19 9g complete, Midget ca {lether seth 
‘Riscoacoot. sis.00", i04s Wieser 


MOTOR Sogiete pice earings 120 
for, catalog. Ciym 


pile gallon. Dine: 


Lee "An: 


‘Fitine—Shadee—Wrona 
usr, To." pete Cortland Street. Detane 
‘Chicano 4 


8 WELDING, SOLDERING, PLATING 
| EEATING sauibmien. supplies and chen 
TING equip i 


geractions five See or 
Biv, HUN Vermont foiiod 21 Sai 
‘OXY-Acelyiene “Demurrage tree” Linde 


finders. Purow_ apparatus. 
Pee Meraimacter “tsa 


we 8-708 

VALUABLE Book. “How jo Operate a 
profane Welding busttens. Reale 150 
slic: Send Just “Ide to Hobarteld, Box 
e105, Troy. Ohio. “7 

‘WECDERS. 110V_welds 13 deel 
Morris Welding Service, 18508 State, Seie= 
Retaara 8 
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WELDERS! New Portahie  Charspion 


any io use, Simple instructions, § a Rew Yor 2B 
une Weld “Fare jsodid. for | ~ CONVERSION Parts for all eogines_ma- 
Shop, Fasm, Tome repairs. Bares hun | iG cantons trancusone: changed, to 
fareds of doligte seariy” Quiy, $270, also | fee, Samfolse, transons Shavts 
Renvie? models’ 19 Day Bree Tal Magic | MERiatee’ evetse. | repels. shatts 
Welder Go ‘ad0 Po Canai Se. New York | Eoeverson Bares Gor“dr7 Adams Bt Bos: 
x fou 33° Maes 


“BUTLD-Ur-Owa”—Welder plus AC 
Power Plant, Weld-run tools. lights, mo- 
fors~answliere. Use for ‘stand-by power 
Save $390, Terius, Send i0e for valuable 
inetrustion book. Hobartweld, Box P-704 
Troy. Onto, 


SAVE 2/3 coat Ausemble your own Boat 
Complete plans and boat patts machined 
‘assembly 


WAR Surplia 00 Ampere 
eal death ite Mersture Le 
Biirtos anes 


RADIATOR Reprise 


ECTROPLATING Units Complete 
$2.00 and “up, Pree Liverawure, “Hexen 
& 3 gustine Chi 
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Independenes. ‘Routes ‘ean ‘be ‘established 
hd ‘operated 18 either full gr spare time 
With ‘ho experience needed, Weite for full 
details and our Free catalog ilustrating 
Sas" ie andy: quit. and stamp ‘vendors 
‘so Plt, ball tiaghines. music boxes ete 
Wile" inmeaiiely to" pargway” Machine 
Corporation. Dept. forth “aves 
fuer Baltimore Pe staryiand. 
POPCORN Machines, Potato. Chip oi 
‘ats, Long Bakins Go. 4062 1 8:.. Spring 
Hela, Oi 


Rona. New York Gi 


pdyatAER, Dig Roney (the al-order 
With copyrtehted system. Write ie. 1'll tel 
Souow?Pebitte RD 1. Ole Pa 
RECAST old batteries into new. Lat 
achievements, Battery Laboratories. Mins 


Spare of Tull time tm Your 

ilihe!® Spray New. Miracle 

junky and Suede, on sighs, ras 

dios atiomoblles: Agurined, lamps: tors, 
us ‘boo 


Ee ‘Cos Atweles 13. 

MAIL Order Otters Tijeveares ican 
independence. Unllinived Posalbiities: tree 
Mterature, Mantatean House. 120 Lexing= 


tom. New York 
irom Fhe Fab 


"EXCEPTIONAL Money 
unity for Mesvice ‘Biilbster 


ne oar 


‘aut 
Devt 2035 Washington 
deibbia 46, Pennsyivani 

BRONZED Baby shoe mounting a 


desk plaques ie solution, 
Socamp plating wectifers. with powerstat 
control. $85.00" Geared motors for rita 
{Hon Go So Lead inea ane Write Tar 
Hist Soi seopi % 
Mo Ne Vermont” Hollywood #1, Cali 


‘START Mailorder Bookshep_—Every 
bop-—Everythine 


tu ples, 
Sitine “ideas Gentrat “Publications. Os 
fine 1 New York, 

‘FREE Tilustrated course easllaw Rovel- 
tee Genuine latex for tolas. Major 
Chemical Co, 164 Portland St, Cam= 
Belane. Mass 

PEANUT roaster? popcorn machines 
vendors, copper skeitles,. heating equip~ 
Bient, Northeide Co.. Indianola. Towa 

BIG Profs in coin radio business. Nome 
gral investment, Coin Hadio Service, 68 
Vine Street, Hartford. Conn, 


CASH For your idea. 280 manufacturers 
peed. inventians. patetted of unpatented. 
Lise tree. Invention Bureau, 208-8 Clinton, 
Oak Park. Iinote 


sunjies” Copy only 18s, Spec 
ine ‘woodfall Publ, Route 3” Chatieston, 


REAL money making 
tng Interlocking Concrete 
Hex ‘Products Co. Dept. 21 


ny, 
aiding blocks. 
a. Ob 


Sonal demand. Steud lay repeats, 
Go handle. Bix proits, Every ofice 
Prospect. Sholes Company, Dept, PSI, 


‘Aster Place, ‘New York 3'N- 


EXCELLENT sigglne NORE, Ragio. 


‘Bo tubes. ho batteries. no’! 
Hoy Shoe erature ‘ataiabie 
Sth: Detrolt_schigan 


Sampie 


12800 Piya 


eturn. patent protected 
Territory ezciutre teatchive rite. care 
Santa Bar 


OPERATE 
$100" for complete booklet. Singer Type 
Riles ‘Compahy. 562 E Fordham Rosa 
‘Row York: 


Figurines 
structions. dime.” Valents 
Ferry. ‘New York. 


.. The Diauld 
works the quick and eas 
5 to, 30 


Maas 
“TELECTROPLATING- Kens r 
clades aby shoe metallztue aha other Nz 
erative elds for you. Write for my tree 


iMusteated booklet! oeepn “Kushner 
Hiectroplating Coneiltant. Birvudsbure 


GET Into the paint businesat “Always 
‘eood, booming pow! Build « growing 


ise. top "auality 
Fanced; Yolo part time eppartanity to 
Become trace’ salesman os atare owner 
Tater Write’ today, Standard. Industrial 
Product Ine." “Desk OPS-1" Evanvile 
In 

‘UNPAINTED 
tall thtusteated 
Broaaway. Bt. Pa 
EEE, Took, © 


wines — Wholenale—ite- 
. ‘Oman. 63h 


‘Bixprice! Publishers--c8. Curtabed, Calif, 
100 DUSINERS Idcar—Also 200 plane for 
Beary” Buty Stachines Aue Bop Hoon 
Farm’ Plasto “Sales, 3505PB 190 Street, 


fe mt" BfoneyTaker 
para Batteryman. Grand Juae= 


Desnand. i 
fgicer fails how." Aimericienn Co." 
1-20, 211 'N. tin Bt 


PSAUDON aahtasiy ai 
grease your Income Guaranteed, Amidon 
Sheltering Co. Hiyrin, Oho 


mic QIALEY Manutactartae Big 

th dependable forma, eng tor Pave 

Tnteresthae booklet. Howara Rabloson, 

Gi iSt0<t South Obie Street Sedalia: Mo 
eg GUID Marble-—Colorfal. 


ae 
Gomporliion “Floors. Partcula 
ising Service awards 


| ir a 
iether wales 


feeling. 
etal 


oer 
torah ioe eo 
anne 

Aa eS 
Tickactvibe’é 


NEW Industrial Hand Cleaner 


biiness can 
Marhewa: 4501" Oakmont Philnaeiphia 36. 
Pen 


“RUBAGREAM) Natural 
moige quicker! Thich 


Ergun, ol ean Tapa 
oe oe Raa Coa 
ie Gar Rito eel a Ta: 
tries, 314 Westport. ‘G al 


“WHERE To to 9 2, Articles Wrote: 
‘Details "bani. Box 1876 
Sitnunghem' 1. ala 


NATURAL molding latex Bara thick, 
Free Sample. "W. Wooley. 115-8. Donald, 
Peoria. Tilinots, 


‘YOUR own profitable home business 
Preserve live flowers 10 iast forever. Spare 
OF fall time. ‘New discovers--simple—tase 
elnatins: 


$00 Tor woreing cquipicent structions 
aaa ales plans.” Satisfaction 


Guaranteed or money relunded. Herman- 
fen "210 Pirin Ave. “Suite 1102. New 
York 10." ¥. 


‘MAKE money making new greascioas 
¢oughnuts at home. on, elect 
Whotesal 


inneapouis 1. Mintiesot 


BABY Shoe etallisng. Secrets pever 
before reveated, friendship. Oho. 


SEW, revolutionary. patented nat; poth- 
parter. 


ing like ft: many features, 
Sf outrage sale: ifetime money ‘making 
Business: Write Box 176. Chicago 90. 


BRONZED baby shoe mountings, Met- 
SE Ra (Que Bacdenin agit 
Metalureists: Box” 2006. Wich 

SAWDUST Tura i tate “cash Sik 
methods, Insiructions 25¢. ‘Charles, 12-FE 
Norwood. Ohio, 

346 FROM Sqiare Foot Plywood: Jigsaw 
necessary. Write; Woodart, ‘Bridgewater, 
‘Mascachisetts, 


auty 1949 5] 
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WOULD you pay 37—first 3350 make? 
Golor-litintZated book “505 Odd Successtut 
‘Boterprises ‘work, ‘home Expect 
someth ell Oceanside. “Calit-| 
‘MAILING postcards selina seoeat mer 
chaitne i, "orodtable’ Beers‘ sap- | 
ied, Details. tree. Gordon’ Publishers. 
ywtueket. R. T | 
HOTTEST 30¢ Tien of the market. Ni 
tonal Sales & Service. Greenvilie. Pe 


10.000 FORMULAS and Trade Secrets 
eee bucratare, Guistans Sao Rineston 
Ave. Brookive 3. 
30 aber 
PLASTIC qupplies. materials instruc- 
tons Tor hobby or business. Send for free 
og. Tells shout internal earviog “Hays 
Blatt, "Sta" Eincoin Avenue." Alumets 


MAKE Big Money in Home Mail Busi 
nena! Pew dollars stare you, interesting 
Proheable “Write: “Sania non “seas, 


NOE Fer lame—Fi 
yuattens  daormanih, 
seal ete a 


OrboweU NEES 


a 


iat Mah ag) 
include 10%  postare. 
Filth Avende. Rew 


6 seller, operate coin machines aavaa= 

sng Qutias detain peee, Parkway Corpo 
Beane Bechet worn’ aves 
BuiGriore Si. Maryland! 


PLASTIC, Sheets, Riads, Tuber te 
itt Platie Sprig) Go. 2001 8. Gran 


‘PROFIT with Larson Leathercratl 


INTERNAL carved roses orchida, swans 


Belts puree “i othe ideas Largest sup | goa puerdien. ee dewary ahd aie 
Bi ts US" catnioe ibe taro. beot. ©; | Eevee oral Revel ce. Bota ‘Biot. 
Chicago 26 Now Jersey. 


ROSH agente 


eg 
‘Seaucifully “plated 
Bhitip tein Oswees. Dinos” 


Brae one See 
eLcgre aeae F 


tn Ci 

‘Sewing Machine Repairing at 

Matai "whaleaale motor its 
‘ree 


| PLEXIGLAS—Write for Free Price Lint 


reek dics: | rhe “‘Geigue’ ines “Sugp, "Sep "Covers 

ins ‘tye even Mamulten PS Onio. | Ave, Webmond. Virgins 

800 OFTS you 31 money-maning gup-| _“GHEMIGLAS",—water-cear. Tag 

cath “eats apple formulas "We supply | casing tex “Seehnieal ‘Pamphlet 

Stet ohebuag iy Gs, Se | Hetalrar use Coamoneeath Bese 
rion a oledo One Siar 

. or Canara 15 | PLERT-OlavBiems, "Pion Weestcgh 

ai CBORY (Gur a0 year’) | Plastics. 1517 ‘ave. Richmond. Va 

‘Raavaale Chien, Bio, East Oranee! Ne™ | 69 cyeMICALS AND APPARATUS 


"NO ork No cost, Fabulous money paid 
for Dwatt trees, wrown in Your Looe. ‘De= 
{alls for stamp. American. 345 La Ti 

nen 43. Cale 


reat Book, 
fig ever written, 
How. Send $1, ‘Tyco Publishers, 
Calor ed 

"HAVE Your Own Big-hoiey Business! 
ouhers. are mak monthly 
Waterproofing’ ating. Let 
Ine prove you may do aswell! Few dollars 
Masta Your Interesting tacts, free. Write 
today! Hagar W. Thomas. Bariesviiie. Onto. 


NEW Ides Chemical and Ai tus Out 
gg ees eee Pa 
Eat eee eee 

2 being pee 
ew ee 
se tier 
gear rin 


See ate hea a 
2S ee ORs 


$109 WEEKLY, ‘Orn, usinens | Deiils 
10h, Sian a, Son Gate" 
cilobes of al kinds on the Reimerainn 
Giipper’ Granger Wiite tor" detala Wace 
fimerdinger Co." 110 West Market Bf. 
Eouirvlle 3 Kentucky. 


‘CHEMICALS. and appar 


Sipe need seen 106 Pue 
quien Chemical, SMe-Uu"Ealeh. salt rake 
Gay «tian = 


‘OTANT. Mal, Magnes Maney 
‘Dpportumaities. ¢ Offers Galore. Varren, Pree- ee 


UNOTES Masters Advertising and 
Tetering. si: Bree Circular. Abenter= 
Box Of3-A. Peoria. Ilinole 


oo HELP WANTED: 


‘BOYS Wanted, Over #00, 
ame plates for front doors. 
Write ‘Deps. 67. National 
Summer 


FOREIGN Construction Work. Cone 
stzdcuion men, building trades mechanies 
Belpers. office men. Good 


raceportation, and quarters 
high wages oor 


mes ‘alan 
Gentrai*amerien’ ete" Send $1.00 for for: 
‘Sn ‘congiruction Sompendiust nd apr 
Satin orm “Poreiee Service re, 
loyment). P.O, Box 
Metuchen. New Jersey, Seba 


FOREIGN Bry 
hese a 
Cash (COB, 
stitute 


EXCELLENT Sideline for printing and 
oe ra 
inten in mal ent. demand 


Letters, “Pree 
bury. Boston 


ont. selling, engine 


‘Grote alee naw ont 
Shes. = — 


pratt iy $1.00 today for 2 mont of 
Sppartinkt che magaatoe tna afer ie 
‘he ‘best obs breakin 


cet Bay Mal, Books, Novels Bi 
gait! Reagy Made Chretien Service! van 

ite! Catalog Pree! zitco, 432 Nort 
Walls. on 


ian. Seperi, Mxich 


i 
dor free sample kit Novel Por 
fait Co. 3343-A North Ave,, Chicago, Hi, 


81 
pai 

‘A $100-A-MONTH hobby at_home! No 
sofleiting. ‘ne mail oree 


WOULD You nay 9G Aegt #136 made) 
olor-illustratea book fat 
Eterprines"feea" Bxpeet somethin oda! 
Paine. Occansia 
58 FORMULAS, PLANS, ETC. 
FORMULAS—All iinas. Latest 7 
Literature tree, “Kemnico. Park Hidge 15. 
Tiina 
LABORATORY teaied_Tormalas tits 
free. Pont, Box 625-P8. Terre Hi 


‘eeret 
Information Free. Carleton. Box 168. Cal 
ago 90. Tinois. 


5B rorutar science 


Game rules. “Homestead. 
Rintea . 
‘Aitka Opportunist. Box 840-8. Holly 


fo wrownell Distributors 
‘Canal St. New York 13, 


ihe. oe 


CONSTRUCTION Report — Send #100 


for World Wide Job Project Listings. Ui 
Facts, for ‘Constraction "Men. 
6, Box 8o-PX" Hols 


‘To-Mtinute 
Global, 


START Your Own Business 
ata ed ea Sp Sra 


Se |B eee ae fenton 


Soa pe tame wae 

Berek ave sea, anata 
Ena Han 
eee eee 
Roartado S318. Mexico City. 


JOB Seeker's Handbook $1, Craft Pab- 
Yeations. Dept, ©. 601 8. Vermont. Los 
‘Abeeles 5. Cali. 


JOBBERS—New Powaer automobile 
cleaner and polishfast and cheap, Lang= 
Son Co. ist Melrose, Hollywood. Calli 
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year round sell- 


Provigence, Re I. Established 1 

‘BE renewal headquarters for all oi 
zines. “Handle everthing at heme. 
Bril, No experience, No, capita neeced 


ee Catalog ‘ells how. Write McGregor | 


Masazine Axeney. Devi, 139. Mount hore 


Cleanup _seling belljant 
metal, Christmas’ cards. featured. ia 
irene erentet box’ soriment ine 
atiortinents, ive porifelon, of persona! 
Sarda. Fust imprint service. Pree tamples. 
Htmeratt™ nicawo. $980 South Western, 
Ghienga. 30. i 

MAKE Extra Money Past Seli Christ 
mat and Everyaay cards to Friends, Weigh: 
Bors, "Ciub members others. 
Profits “100 selt-onse 
Hoortmente-""-Little 


Guriseman trees “Gitie, Write Today fot 
ture box on approval, edenkainD. 


"York 
ABSOLUTELY Pree! Big package actit 
resentation of 


Dingtic assortments. Write today” {i cox 
Bothing™to try. Cheertul Card C0.."73 
White Plains, New York, 
‘A DRESS Yours with every 3 you order 
goureit and, Yami. pe 


nhing’ Pree. Harford 
Frocks, Depi,_A-355. Cincinnati, Ohio, 
FOAR-O 


ae 


ia 
{0s—12 for $1 09, Dealers 
bier, Box 1, Islip. New York 
PROFITS. Ble demand and repeat oF 
‘Dept. P86, "2146 
hos_Angeles. 42 


i 
= samp 


‘SHINE 
juvtitlan, “bightnlog seer. ‘Shoe gleam 
{ke misror. Shimples sent on trial Kristee 


E Shoes, Without "Polish 


St Akron, Ont 


Christmas and Bveryaay Assortments. on 
Spbroval Regal Greetibes Dept. P81 


‘GALL On Friends with sensational 
cutistmas Gard: in handy. assortments, 
Set for $1.00, Profit ub to $0. Also popu 
lng-ptieed Personal Christmas Cards, 
Hveryder, assortments. Stationery 

ed" Napeins.- Samples "oh. 
Wallace ‘urown. Dept. Ast. New 
New York 

‘QUICK, easy, cash for your Bell amas 
ing variety ew Christina cards. Profits 
ob 00" Plastic. ““Sodimmension 
s 


cards Wraps.” Animated 
‘ble settines 14 special offers. Bonus 
Una hcee samples 4" aileseat Nabe ine 
Srined Christmas Card fines: Floral and 
Berson) Statianery” Eimura Greeting Care 


oval 
fork 10. 


‘SELL Gabovera sensational Shit 
Jacket, Briliiant Shirt Line. Pree outfit 
jatod anuracturine, Rockne Cente 36 


FREE Xvtons given if Kendex hover | 
rubs oF, 

‘Nery sold with written guarantee amazing 
everybody. "Mere words could uot express 


id's only. women's ho | 


_SFLL, ltra-biue stock signs to. stores 
1000 sfogans, Teleious. 


comedy, general 
Tut” cost GewSels ise} 
samples) Uhtrarbiue™ Sieng 

West "Broadviay. 
tia, Rew Fork Cy 7 


“Guaranteed Against 
Sects for sou_make 
our fo fa 


three magic words 
Everything’ wil 
omen listen at 


ket. Complete. Ube from 
Berens (fs-a6-S0c4a-e8 cenier) al length 
38 fo 39. tnchea~iatest colnes seamed full 
fashioned and ‘No competition 


stele eal fot eae 
sath lade mice Be 
eso nee ase ah cacaned 
Rai PRE REO ie 


UP vo $100 dail 
using Atom 


Heline “Spare fall ume, Mirs. 808 New 
York Street. Aurora. ‘ilitiols 


“NYLON Unlforms, white and sola 


“WINDOW Streamers, over 30077 
sn big "demand Mall "oe fo 


etundeble. Ray. 
Pince. ‘Brooklyn’ 33,-New York 
‘chain miniature 


=. St. Louis. Mo, 


AUTOMATIC fre alarm, Fast seller wt 
$3549. Sample COD: Talley's, Chatiotte. N.C. 


BIO Money Taking Orders: Shirts, Ties. 
‘sox. Pants. Jackets. Sweaters, Shoes. Uni 
{ria etc. Solow equipment sree “Esaet 
ce unnecessary, ‘Nuntod. AUz2-AV Lin= 
fcaln. Chicago, 


your’ 7 
ERE cin oul 
BALERYDAY Cards. Napiing, Gtatgnery: 


Novelties 
‘Soo! Hartwell wail 


NeaD mene OG Sal Sa a 
SEER ORL Ge Shane 
sie iis Puke gi ie 
Pn er eect 
anes cece, Saree tins ne 
Rama iaas cen ance 
Beat eat wee, Big 
Bite ince oat ho ae 
San Ee ae, aa a 
ete, ag a 
Sakina tht Gs ata 
ea ge 
Bae Siar ees Sate a 
SE Gade eves state 
Srtinate ce hatte eae 
igi esis Ente 
{sais ecie a 
Sie el ees ae 
balan ee oe 
aa covet gine cig 
cot ee astlnzn 
pn a 
i rf at Rete Tein 
Be hie ee 
ee ee 
im 


fens 


ark. New Jersey. 


ELL Baulooia. Combe 
Merctiandiee. Carleton Mouse Dir 
‘Texas City. Texas 


“SELL Large 


mI 
foators, 


roi Merch 


‘3 sist 
‘Adair. 13-Parke Row. Heoom 1316, "New 
Yor tx y. 

BIG. Profits Every Auto Owner Baya at 
$1'30 Unusual But Proven Product. Guat 
Shived, Batteries. 728° W: Peachiteo, At 
{antes Georete 


3 WloHGRADH RATESMEN 
Th 0 a ek lore 
el He Ba ea 
Bye ee car a Gs 
aera 
ie 


“etlers Hew electric fucl-door 
Safe. Co. 445 Winchester AVS 
Ashi 


PAINT Business is booming —got_In 
now! Seil complete line top duality guar 
Ghteed -paints. for established manufac 
turers direct to offices. factories, farms 
institutions. homes. Xo. kavestment: ‘eon 
Siisons advanced: fail of part ime: pete 
Raneat’ “opportunity to "become. tende 

Towner “Tater Write 


Salesman ‘or store 
foday. ‘Statidard Industrial Products, Tne 
Desk SPS-1, Evansville 4. Indiana 


UY. chgusands of nationally advertised 
products direc: from’ manufacturers and 
Gitribators. Write for “Buy Direct and 
Save" Service Publishing 318-B Invest 
iment Ble Pittsbureh 2 Pa 


SENSATIONAL hermetically senied i- 
jomobile safery Mares sell three for $1,00, 

protected. Send aoilar 
jury! Ang, Enterprises, 
‘Boz 61. Atinacapolts 


SELL Big Money-Maker to en and 
Women, Easy handwork makes fost-sell- 
ing useful articles, Sample free. Sunmade 
Company. Brockton. Mass 

DON'T leave town without our special- 
tee to sell Currier ‘Stanuiacturing. St 
Pat 2. Minn. 


SALESMEN-Put peeve se 
veal fare, ieep spied 


wear ep a-¥. Spencer” diana 


guy 


9 59 
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LOOK Here! Wanted—Men and women 
jo start im business on eredit~ Sell some 
Bho‘ farm-home Products. ‘Thousands our 
eaters naw make Quick sales. big Drodte 
For particulars write Rewieigh's.” Dest 
Grisd-PSC. Freeport. nk 


G@__ EMPLOYMENT SERVICE 


ROALIEORNIA, Calne Jobs, Positions 
Sone, "sisted “and “wnekuled mien aed 
Women. “Send. $100, for Aasimoth upsto= 
date. list. California Opportunities Box 
S8Santa ana. Caliorm 


c EDUCATI 


ROOM RRETERS 


farsa 
ite. Pull oF 8 
ebliestign” ein 
‘orth Carolin 


Terease 
perate sour own simone “Bo 
Jpare. ime, ‘Details Pree No, 
‘Box 203," Cedar Grove. 


Bolt 


GEE & Bane Duar, 'atae, meses 
v8, A. Make 3.000 to. 43,000 each year 
Rinor"ipare tine im his intensely ine 


feating ahd tagcinating work. Beperience 
Gnnecessary, | Enay" course "Qualities, you 
Knowledge of iusie Velbful. but not fee 
fensary, Approved by Veteracis Aaininisisn 
Ton" benny post card ‘brings free detail 


S GOVT Jobst Start nigh as | 
sagen 50, Sten-Wwomen, ually Row sor 
Secure positions. Free 40-page book. sam~ 
ple tesla. Write today: Franklin instituce. | 
Dept" s-22" ‘Rachester. New York 


BECOME 4. 
Metaps 
happiness Win degree of sD. (or RtaD, | 

Solve mental worries, Pree book. College of | 
Gniverse! Truth. 615i-K N. Clark. Chicago 

‘DENTAL Techhician's Practice Kit Ar~ 
ifclal teeth. plastics.” ete: instructions 
incinded: Grant Laboratory. R-219 W. Tih 
Lee "Angelen Call 

MAKE Up To Si5-4i5 Week ge & Trained 
Practleal Nurse’ puckly ag osme 
Bookie’ free Chicago sd Nursing. 
Dept. at-7, Ciena 

LEARN Machine design thru inaivid- 


ford Hull dio sth Avenue, Suite 
York xy 10 
® CONTESTS 


HITCH Your Wagon toa Contesiar 
end decstamp Nattonal Contest Bulletin 
Bor 2865-0. Miami 31 


CONTESTS. Helps, Sead elamp Green 
13° bart Surat. He Banke New ee 
70__ LANGUAGE OUTFITS 


ree placement service. Harmony Scheo! of 
Plano Tuning. 140A 8, Cameron, Hatris= 
ures Pa. 

“EXPORT! [earn at home trom_eatabe 
Yshed World Trader. "Big paying postions, 
Your own profitable world-wide. business 

Snail onder without capital oF travel 
abroad, see Free 


fee aelfinger, 207W: Los Angeles 2 


iat Rie Dh a ee 
i Tana oe Eee 

ea eet 
See Set 
Ser ingrta, heme 
Michigan, Eansinig leh 
Re a 
ai raat ren reetieriae 
jet eae ci ae 

el ala Mat nce 
se Meals 


is Stat 
Nesbington 3¢._D_C___ 
inet oy i a eT 
a REene enrol ar 
aorhite She eerie aha 
al dng ct en ees 
Fra a Ao 


TINGUAPHONE Makes Languares Eany 
At‘heme lear to speak Spanish Portu- 
Fueee; allan rreneh. erman. uaa 

juick. easy’ Linguaphone conversational 
Method. Save time work money. Lit 
Bhane ‘Cortespondence” Coursey. ure aval- 

able ty veverany ude O°1, i of nhs. 
Sena for fee book. State Wf Ga. Li 
Siti | phoue ipwtitare, 94 RCA ‘Bide. New 


‘SPANISH. Quickip—with_Speed-O- 
Records, Compicte” course "Bab Pree 
ton Tease 
7 __ AUTHORS SERVICE 


‘TEWANT New Writers to cash checka of 


Way $17 Box 2301, Hous 


17 OFFICE SUPPLIES & 
EQUIPMENT 


STANDARD Typewriters si7.g0; Dupl 
galore $1250: Adders. $1250; ‘Nailonwide 


| Seiyiee!Tapewtiters 118 Spruce: Wichita 


Kansas, 


8 RUBBER STAMPS 


PLLINES 4, Pade Sie, Signatre $1.95, 
Printzisht_ ‘Wauwatosa, Wiscotstn 

78 PRINTING OUTFITS, SUPPLIES 
~ PRINTING Presses. type, supplies Send 
stamp for details or alme for complete ie 
Kistraved printer's supply book. and. sam= 
ples, "Helsey Corp... Job,” Meriden. Conn, 

COMPLETE xia silk screen, printing 
suet "petals free. “Sean S30 
Bast 134 t.. Bronx. Ne 

INEXPENSIVE hameraqte printing 
press. Details free. Novelty Shop, Down 
Wile, Louisiana. 

MAKE Your Own Fubber printing cite 
geli-molaing process, Plesirubber, Aree 


_ PRESSES, Type Supplies Lists Se. La 


Garra 96 Pleasant. Cambridge 30, Nias 
a0 PRINTING, 
IGRAPHING, ETC, 
Bis b Cn tR EER bends a: 
iio, sla-h dod zat, ‘Newark’, NJ. 


1000 
$5525. Salespoint Apectaltien, Box 
Line Bonch's. Calll 
“- MINBOGRAPHING— Drawing Seri 
BY Guo fet Fehon, Pro tate Top 
ser 1seh Hightand, "Box to 

Suerte 4 es 

~WIMEOGRAPHING._ anything Tower 
ieee awaliy. Wack Rapid Service, STA 

We Se a NY, 

0% BUSINERR Cardy 9230 Prevaad 
‘garmpies frees Reliable  Priat 
Ean Jenerson “Kouuvile 6 Ky. 77 


PATENT ATTORNEYS 


ine. New York 

INVENTORS: Write {pr tree brochure 

Erisesce of invention. Labiner. World 
liding. New York 
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IT CAN BE DONE 
... but don’t try it! 


Sometimes it’s possible to break all the 
rules—and get away with it. 

‘The famous Tower of Pisa, for instance, 
has successfully defied both sound engi- 
neering practice and the law of gravity for 
‘over 800 years. 

. But for most of us, most of the time, the 
tules hold. 

‘That is particularly true when it comes 
to saving money. 

The first rule of successful saving is 
regularity . . . salting away part of every 
pay check, month after month. 

Once in a blue moon, of course, you'll 
come across someone who can break that 
rule and get away with it. But the fact is 
that most of us cannot. 

For most of us, the one and only way to 
accumulate a decent-size nest egg for the 
future and for emergencies is through reg- 
ular, automatic saving. 

In all history there’s never been an 
easier, surer, more profitable way to save 
regularly than the U.S. Savings Bond way. 


Those of us on a payroll are eligible to 
use the wonderful Payroll Savings Plan. 
‘The rest of us can use the equally wonder- 
ful Bond-A-Month Plan through our local 
bank. 

Use whichever is best for you. But—use 
one of them! 


AUTOMATIC SAVING 
IS SURE SAVING— 
U. S. SAVINGS BONDS 


Contributed by this magazine in co-operation with the 
Magazine Publishers of America as a public Service, 
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Says Man Has Strange Powers 
That Work While He Sleeps 


Ame MAN in Los Angeles, known as 
‘The Voice of Two Worlds,” reveals the 
story of a remarkable system that often leads 
to improvement in power of mind, achievement 
of brilliant business and professional success 
\and new happiness. Many report improvement 
in health. Others tell of increased bodily 
strength, magnetic personality, courage and 
poise, 

‘The man, a well-known explorer and geogra- 
pher, tells how he found these strange methods 
in far-off and mysterious Tibet, often called the 
land of miracles by the few travelers permitted 
to visit it. He discloses how he learned rare 
wisdom and long hidden practices, closely 
guarded for three thousand years by the sages, 
which enabled many to perform amazing feats. 
He maintains that these immense powers are 
latent in all of us, and that methods for using 
them are now simplified so that they can be 
used by almost any person with ordinary in- 
telligence. 


He maintains that man, instead of being 
limited by one-man-power-mind, has within 
him the mind-power of a thousand men or more 
as well as the energy-power of the universe 
which can be used in his daily affairs. He states 
that this sleeping giant of mind-power, when 
awakened, can make man capable of surprising 
accomplishments, from the prolonging of youth 
to success in many fields. Strangely, he says 
that this power works best while we sleep, 
when proper methods are used, 


The author states the time has come for this 
long-hidden system to be disclosed to the West- 
ern world, and offers to send his amazing 9000- 
word treatise which reveals many startling re- 
sults—to readers of this paper, free of cost or 
obligation. For your free copy, address the In- 
stitute of Mentalphysics, 213 South Hobart 
Blvd., Dept. K-192, Los Angeles 4, Calif. Readers 
are urged to write promptly, as only a limited 
number of the free treatises have been printed. 
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© FIXIT SHOPS che as well 9 regular <A 

© LOCKSMITHS | "Diets Duplicating™ circular 

© HARDWARE STORES © GOLF | O'NENL-ARWIN MFG. CO. (25? S13, Sifan, 
COURSES © SCHOOLS # PARKS. -—} 

© INSTITUTIONS © CEMETERIES 

© AND ALERT INDIVIDUALS! 2 J TOP TAPPET NOIS 


Sharpens All Reel Type Mowers + Haud, Power or 
Chine “10 s0 20 Atianter © No Diraoniling cm, install ADJUSTABLE TAPPETS 
No Extra Attachments Needed for FORD end MERCURY V-8's (85-100 HP) 


All reel type mowers, from 5-inch edgers to 36-inch power 
tmowe' ened to extreme ends of 


Johnsen Adjustable Toppets guarentee 


tern i Blades. Handle, wheels. 1 ‘better engine performance! Nothing cor 
fed lente is sha plicated... no. extra labor invo 
in grinding peation, Se extra secachinsats rented, Oo Simple ond easy to instell during valve 
lever puts mower or bed knife in grinding position, 100° srinding jobs 


‘tech construction. Grinding head rides on 
five ball bearing. races, Easy’ t0 operate \ 


Sharpens wood chisels. joiner knives and 


NEW 
planer blades without extra attachments. PRICE only 85¢ nse 


Skate Sharpener Attochment Avel ‘ASK YOUR SERVICE MAN 
Send for FREE ILLUSTRATED BULLETIN Ne. 11¢ ff | OR NEAREST AUTOMOTIVE JOBBER TODAY 


MODERN MFG. CO. 322.8..J5" canton | JOHNSON PRODUCTS INC. ‘wichisen” 


PASADENA-1. CALIFORNIA 
6B rorutar science 


"Vm buying my 
second LAOSLEY” 


morgin of this od, Teor of, 
Ine.s 2530G Spring Grove Ave., Cincinnati 14, Ohio. 


Pest Coostrs EMBED REAL FLOWERS 
in AEW Magic PLASTIC 


Now create many lovely and unueu 
like’ the distinctive pansy coast 
made by embedding real panaiesinCastolite 
the fd caating plastic. Comes 
‘or may be dyed to produce 
‘elects. Make really difer= 
book ends, picture 
eames, candte ticks, 
Dutterai 
plagues, paper weia 
‘Use only home utensis, Follow simple 
tep by step method. New pleasure, fine profits are pos- 
ible, Send 25e for exciting new Home Manwal 
Showing how to get started. Write fody/ The Castelite Company, 
Dept. H-4, Woodstock, 


things 


ithdomen. Sbeeity 
(or double. Save postage—send money with order—or seat €.0.D. 


PIPER BRACE CO. 
308 East 12th Kenses City 6, Mo. 


YOU T00 CAN BUILD 


NO 


| Seno FOR FREE FOLOER OF LATEST MODELS TODAY 


\ 4. 


CLEAR-GLOSS VARNISH 


Yes. and what a difference! That clear, 

ing coat of Lit 
protects and 
floors, woodwork, furniture, pri 
Teum, boats, countless other suifaces— 
resists boiling water, sizzling cooking 
. alcoholic bev- 
ind 30 EASY 
to use—just brush it on! 


At your paint, hardware: 
and department storel 


ain BENJAMIN 


RIFLES griayyzapatoyag PISTOLS 


I you. want « REAL GUN for PRACTICAL USE tnside or outdoors, 
ss SAFE-—CLEAN—ECONOMICAL— BENJAMIN with Adjustable 
eurscy. Ute BENIAMIN H-0 PELLETS. for 

SULTS in all riled models. WRITE AT ONCE. 


Power and Amazing 
ST 


| BENJAMIN AIR RIFLE CO., 611 MARION ST., ST. LOUIS 4, MO. 


SHINE WITHOUT ‘POLISH’ 


Nha 


uest, Nomusa’ 
bt 


rents Shoes. 
Dried. Lis 


sien 
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PRINT YOUR OWN 
POST CARDS SV 


a 
; - Bi xniins ress sales inguin and cone 
Tiosre's a. grect footng to being te tacts saves time 8 

se ore e J to use GEM STENCIL DUPLICATOR Ml 
something for yourself, where oll. the {9 she GEM STENCIL DUBLICATOR 
Profits go into your own pocket. American Labels, Forms, Bg ised ous fot 


floor sanders maki 


jossible for you to every’ type of business and organi 
by * Corres compe with all supplies instructions 


buy it! Write and a GEM OUTFIT will be 
os you desire 


a your ambi 


a 

Pooh 
BFE A grr hon ee 
. 


Jy BOND EQUIPMENT CO. + Dept. 151 


fit 6833 Enright Louis 5, Mo. 
face Use cowpea and! ee SEND NO MONEY + FREE TRIAL OFFER 
close 25 cents in coin or stamps 


to cover handling. 


AMERICAN 


FLOOR SURFACING ICA co. 


ELECTRIC TOOL 


SENET ees wm 1 $14.95 
: 


— 


WEATHER BARO} 


LE EAST aa wan ote $19. 50 
SUATESREE on staan, mcs $2.95 
PUBLIC SPORTS SHOPS 


11 South 16th St., Phila. 2, (Me COD's) 


THEY’RE SUPER SCOPES! 
— 


NEW a FENDER PROTECTIO! 


‘Check or Money Order to 
CRITERION CO., D 
438 Asylum St. 


Buy Direct From Factory 
Write for free booklet 
cond pricelist 


INDEPENDENT IRON WORKS 
2416 Eost 23rd Street, Dept 


tex Angelen 11, Colt 
until you have sent for our FREE Book, explaining about this 
Spazily cay torment device ‘commended ty iis every 
where.'Nostnoying springs belts, straps. Will sor ship 2 
Work or play. Custor-built (by mail) to your meswurements. 


Tngenious pad gives instant added support 
in case of extra strain. Light. Waterproot 


Leaves hips free. The famous Cluthe has : (ob 


brought jovous relief to. $30,000 users. Can 
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iyi gg sa 
a 


ASSEMBL. 
Ser Noe. cvatny elena 
ve Money, Big Valve, sturdy” 
ROWBOATS, KAYAKS, DINGHIES, INBOARDS, 
OUTBOARD: RUNABOUTS, CABIN CRUISERS 
> SEND 25¢ (COIN) FOR CATALOGS 


Colorful Illustrations show oll 
"49 Models, 3 Ft, ond 
Construction Details 


U-MAK-IT PRODUCTS 
iE DIVISION 


25 BRUSHES -» * 


Assorted Sizes & Shapes 


Id and many other u 


M. ELGENE MFG. CO. =: 


HOW TO 


easise with 


The Coin Operated Radio 


NEW YORK 7, N.Y. 


Ta my sp 
the duit 
says Len 
wilake, up to $2 or $8 an hour, in Spar 
> itigh prices ‘of food, ‘clothing 


re Cas 
fo eyestrain, no expert 


ence ‘needed 


FREE BOOK 
“INDEPENDENCE AFTER 40!’ 


Shows just how you can start at 
home in spare time in your basement 
or garage. Just think—with a small 
no overhead, no stock of 

ry, You can get right into 
iness—and later on develop 
a full-time repair shop. Send 
day for this practical plan. 


‘Se Coupon for FREE BOOK 


FOLEY MFG. CO., 719-9 Foley Bidg., Minneopelis 18, Minn 
Send FREE BOOK—“Independence After 40) 


coup. 


Name 


Address 
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SPORTSMAN—The 


only lighe 


Pivot Reverse. 1.5 O.B.C. ce 
brake HLP. at 4000 R.P-M. 


or — 
SPORTWIN— 
The only alternate fring “Twin'* 


Fisiuawan Drive-..the only 


with fuel yauye. Years ahead in 
engineering and advanced features 
Full Pivot Reverse 33 OBE 
certified brake H.P. at 4000 R.P.M 


ZEPHYR—The only “Four” 
Fisntrman Dnive.-.the only 
motor that offers fourcylinder 
performance with freedom to 


fo float your boat. 5.4 O.B. 
tified brake H.P. at 4000 R-P 


Seo Your Evinrude Dealer-..look 
for his name under “Outboard Motors” 
in the yellow pages of your phone 
book. For free catalog of the complete 
Hine of 40ch Anniversary F 

Models—1.5 to 50 certified HLP. 
—write EVINRUDE MOTORS, 
4360 N. 27 St., Milwaukee9, Wis. 

In Conada — Evinrude Motors, 
Peterboro, Ontario 


syiynuog 


FIRST IN OUTBOARDS + 40th YEAR 
T2 rorutar science 


power anywhere there's water | 


LAWNMOWER 
SHARPENER 
OPERATORS 


Increase your output. 
Year ‘round busines: 


SHARPEN ALL 
STRAIGHT EDGE TOOLS 


‘THE FATE-ROOT-HEATH COMPANY 
Dept. D-4, Plymouth, Ohio 


Wo Tubest 


Powerful MIDGET RADIO 


performs them all” 


Plays anywhere! No electricity needed= 
Carty it in your pocket. Guaranteed to 
laa stom, Ct ving rut Las nay. 
elec pv an res ete Brad earns, 
a oe. Hotness oa 
Tai, noes vga, 8 ee, ea i, 
{ed a. ae es bans 


fete. We eaule 
ited —2 payments 812.90" enc 


< ee a 
SF inShite-Danx Srectauties. House 
numbers, pictures, plasticnovelties, 
Feligious and nursery objects, e 

miufacturer-Enormoun d 


MADISON MILLS. Dept. W wes 


TENTS A\ 


WAR SURPLUS ALL TYPES & SIZES 


NEW, WALL TENTS: 5x7_310.95. toxi2 
$3750 17x39 dbl. sad $91.50. $12.50. 
USED RECONDITIONED TENTS: 5) 16x10 


$20.73: GI pup tents $7.05: 18x50 hospital $125. 
BEMAN NYLON MOUNTAIN TENT 
with sewed in floor. New 
Used “revonditioned 
‘tents complete with ‘poles, stak 


LOW PRICES! Free 24-page catalog on request 


MOR-SAN SALES cuninins Sy 2 


jong stand City 1, N ¥- 


We ee EVERYONE TAKE 10% BiscoUNT 


PROTECT DOWNSPOUTS 
AND GUTTERS 


with the right aluminum paint 


+ FREE BOOK TELLS HOW 
you can add years of life 


ALUMINUM 
. 6896 Gulf 


[ALCOA 


DWINNELL CRAFT SHOP 
Dept, P5:97 + Elm Grove, Wheeling, W. Ve. 


ne Supe of NEW PLASTIC 
Makes thes EATHER and 
LEATHERETTE Items /KEWEW 
Make Hs new, worn 


faded leather and artihcial leather suite 
ment, Ether your own to renew, recclec agp 


frac ea Cena ae 
‘and weather: All colors | 
Sct couea teres ee 
FREE Sample i70e: 
tn ny Slope, Kanaas CIty, ae 1 
ae oom mera 


many paint manufacturers using 


| ALCOA ALBRON PIGMENTS 


EFFECT 
THE 


At Gorages and 
ZECOL INC. kee 1, Wisconsin 
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a little 


PYROIL 


means a lot of 
extra miles for 
your car... 


‘This is the season when you hit the road and pile 
of added driving. That's, why. Su e 
tine on Your car, To make sure your 
mig will Le really ree, ty the simple 


Pyroil. form 


3 ourices of 
1 plat of Py 


yer way—and assures your car a 

"Ask your yas station man to, add Pyrol 

ws the simple Pyroil formulae knows it will 
sto yontr car 


longer life. 
he 
add 


Pyroil for Aircraft Engines 
Use Aircraft Pyroll 8 for lubricating cil, Aircraft 
Pyroll A for gasolin 


oven 


PYROIL COMPANY 
14 Main Street, La Crosse, Wisconsin 


T want my car to last and 
‘more about Pyroil and how 


0 properly, Please tell me 
St accomplish this for me. 


Name 
Address. 


City oF Town. 


TA POPULAR SCIENCE 


I'd like 
toseethem 
make... 


Reclining right front seats in autos. If these 
were adjustable, as are seats in trains and buses, 

passenger could relax much more comfortably 
during long trips, or even get some sleep.— 
Harold Frankel, Louisville, Ky. 


Hy 
») 


Electric clocks that wake you when inter- 
rupted current is restored. A relay would ring 
the alarm so you could reset the clock as the 
current came on again, preventing oversleep- 
| ing.—Norman L. Ritter, Philadelphi 


CASITE TREATMENT 


© A Pint through the 
Air Intake 


© A Pint in the Crankcase 


Tune up your engine with a Casite Treat 
ment. A pint through the air intake quickly 
frees sticky valves and rings, gives old-time 
zip and power. 

‘A pint in the crankcase keeps your engine 
clean and free 
tion—retards engine wear and cuts repair 
bills. That's the Casite 
the way to smoother. happi 

Get a Casite Treatment today—from any 
garage, service station or car dealer. 


THE CASITE CORPORATION, HASTINGS, MICH. 
‘Casite Division, Hastings Ltd, Toronto 


ing—speeds up lubrica- 


BETTER AND SMOOTHER PERFORMANCE 


2x Double-Your-WMoney-Back 
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| Pd like to see them make . 


Telescoping sink spouts. These would not 

only swing from side to side as at present, but 

also would telescope so you could pil them out 
ing over all parts of the sink.—Alvin J 
, Glendive, Mont. 


Shoe polish in sticks—like lipstick and some 
shaving soaps. It would be cleaner and easier 
to apply. As you used could just push 
up the bottom of the Joe R. Harrod, 
Dayton, O. 


Warning signals on gas stoves. Most mod-° 
re equipped with electric lights any- 
way, so why not connect a red pilot light that 
would glow when any burner was on?—John 
Regulski, Brooklyn, N.Y. 


Solid Facts about the 


NEW FORD ‘FEEL" 


There’s a new “feel” in driving 
and only Ford has it! 


One of the most important parts of this 
new Ford “Feel” is the sense of solidity 
and strength that comes from the new Ford 
frame and body. Side rails of the new frame 
are box-section, and there are five sturdy 
cross members for even greater strength. 
(Convertibles and Station Wagons have 
even heavier frames.) What's more, the 
famous “Lifeguard” Body is made of heavy- 
gauge steel and, combined with the frame, 
gives 599% more rigidity than ever! 


No wonder drivers everywhere are so genu- 
inely enthusiastic about the ’49 Ford’s 
remarkable feeling of solid safety and 
reassuring roadability. 


For the new Ford “Feel” is really a brand 
new kind of driving—with new ease of 
control, new performance, new security, 
new fine car comfort. 

Try it, and then enjoy 
the greatest feeling 
of all—the prideful 
thrill of owning the 
“Fashion Car of the 
...the 49 Ford! 


THE DIFFERENcg 
reel 
pe 


PRtve 4, FoRD AND 
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Supersens 


ve electron tube, developed by RCA, makes possible 
more accurate measurement of minute vibra 


Can @ housefly make a board bounce ? 


Surprising though it seems, a 
fly —when it lands on a board — 
causes distinct vibrations. They 
can actually be detected by a 
remarkable,and supersensitive, 
new RCA electron tube. 


Slimmer than a cigarette, and 
only half as long, RCA’s tube 
picks up vibrations with a pin- 
sized shaft—and these vibrations 
may then be converted to visible 
or audible signals. More impor- 
tant, the new RCA electron tube 
can be used to measure the degree 
of vibration, 


Scientists predict many prac- 
tical uses for this electronic 
transducer. Airplane designers 
can hitch it to engines or whirl- 
ing propellers and locate vibra- 
tions which might lead to 
trouble. Oil men can use it to 
measure the sound waves from 
explosions with which they 
scout for oil, 

‘And your smooth-running au- 
tomobile of the future may be 
an even better car when the facts 
gathered by RCA’s new tube are 
put to work. 


Another RCA “first”: 
The electronic transducer, first 
of its kind, is one of many re- 
search achievements pioneered 
at RCA Laboratories. Such 
leadership in science and engi- 
neering adds value beyond 
price to any product or service 
of RCA and RCA Victor. 


Examples of the newest developments 
in radio, television and electronics can 


be seen in action at RCA Exhibition 
Hall, 36 West 49th Si Admission 
is free. Radio Corporation of America, 
Radio City, New ¥é 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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The Voice of Scienc 


How to Tell 
USSR About US 


HE heaviest weight in the delicate bal- 

ance between cold war and warm peace 
is the lump of plutonium that represents the 
greatest achievement of Western science and 
U. S. technology. The atom bomb is a huge 
and valuable military and political force. 
But it is not the best representative of the 
ideas that have made this country great. 

Like it or not, we are in a war. It is a 
war of ideas, but it is probably the deadliest 
conflict in history because the stake is the 
sum total of civilization, In this ideological 
war, we are trying to tell a vital ten percent 
of the earth's population that our ways of 
living and working with each other are bet- 
ter people-operations, 

We are beaming billions of words at the 
Eastern peoples, But we are not using the 
full force of our biggest weapon. We are 
not putting out enough samples of the prod- 
uct. We are not showing the results of our 
kind of living and working. 

I would like to suggest that the best pos- 
sible weapon in this ideological war would 
be packages of pictures, Pictures of the 
useful, interesting, enjoyable things and 
gadgets that are the products and by-prod- 
ucts of Western science and U. S. technology. 

Pictures of nuclear fission at work—and 
womanproof can openers; of nylon slips that 
need no ironing—and garden hose that doesn’t 
soften in the sun or crack in the cold; of 
washing machines that measure their own 
soap—and guided missiles that smell their 
own targets; of shoes that are cheap, wear 
well, and look good; of ships that move 
through air or water without worry of waves 
or weather; of sealing wax that forms a mil- 


lion articles we know as “plastic” telephones, 
raincoats, movie film, paints, chessmen, 
fountain pens, book bindings, phonograph 
records, and surgical sutures. 

These packages of pictures would not 
have to be prepared at government expense. 
The visual proof of democracy at work is al- 
ready available. The Air Lift could transport 
these samples of the American Idea, Occu- 
pation troops could distribute them. 

With no false pride, I suggest that every 
night we place along the Iron Curtain copies 
of Poputan Science, Popular Mechanics, 
the Sears, Roebuck catalogue, McCall's, 
Life, and The Saturday Evening Post. 

I think that by morning these samples 
would e vanished. And I think that, 
one fine morning, the Iron Curtain would 
be only a lace curtain, 

The success of the Communists is due in 
part to hungry faith, but in the large to im- 
proved material satisfactions, The Russians 
“never had it so good” mostly because they 
never had as much before. If we can explain 
our big ideas in terms of little things, we can 
make vague beliefs personal and tangible. 

In due time, we can explain to the Eastern 
world (and to ourselves) that these things 
of our living are only symbols of our life. 
That our comforts and gadgets are just a 
pleasant by-product of our belief that we 
should have a little fun while we are here. 
And that a better life, in span and satisfac- 
tions, is a product of better living in terms 
of sanitation, healthier babies, self-under- 
standing—and good cooking. 


Rie, Gittezees 


suty 1949 79 


‘The NEW 
‘uwiooR TOP — 
Jocks OUT the aie 


C/ 


—— 


3 ] 
means jipe sppeal | 
means prince albert 2 


© Yes...a girl enjoys meeting a man with Pipe Appeal 
—that extra attractiveness of the man who smokes a pipe. 
And when a man has “met up” with Prince Albert, he has 
found a rich-tasting tobacco that's mild and tongue-easy! 


@ Did you know that 

P.A.'s choice, crimp cut gy pA, You CAN 

tobacco is specially WT 1’ gerreR ‘uae 

“The treated to insure against 2! 
TASTING 


tongue bite? No wonder 


National ies Ame 


ing smoking tobacco! Get 


Joy Smoke P.A. today for smoking 


joy and comfort! 


largest-sell- 


B,J. Rereelde Tobacco Co, WiertonStlem, ¥, ©. 
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POPULAR 
SCIENCE 


Srscor, Monthly 


No, it isn’t real. This fero- 
cious-looking insect times life size, of a female Anopheles quadri- 
maculatus mosquito—the kind that carries malaria. James E. Trott, artist-pre- 
parator in the Department of Zoology at the Chicago Natural History Museum, 
spent nearly two years making it, frequently working under a microscope with 
dental drills and other precise tools. The mosquito model, two feet long from 
leg-tip to leg-tip. is made of more than 20,000 separate pieces. The body was 
carved from acrylic plastic; the surface bristles and scales were reproduced in 
other plastics or represented by hair. This masterpiece of model-making crafts- 
manship is one of a series for a museum exhibit on mosquitoes and malaria. 
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How You Are Thrilled 


's what sells tickets. 


but Not Killed 


wre complicated 
or ears whizzin 
atellites that s 
include a cc 

sirplane’s 
2 cock 

frightenin| 


side 


bucket of water ar 
have a crude centr 
jorce exerted 
‘ors—the length 


head and yc 
outward 


three fac 


Jepends on 


of your arm. 


THE NEW RIDES ARE VARIATIONS OF THESE THREE 


Flat rides—merry-go-round is A 


ride takes you off 


und Towed, or tracked, ride is 


typical—are pancake-shaped and around centerpole. Height only one of three’ standard 
and on the ground, Others: results from action of centrif- types not using the centerpole. 
whip and C-Cruise®, ugal force or lifting device. Roller coaster is example. 


the weight of the bucket, and the speed of 
rotation, “Carneys” and amusement parks 
take full advantage of these facts of physics, 

The backbone of these rides is the steel 
centerpole, beefed up to take heavy stresses. 
From the pole radiate arms to hold make- 
believe boats, airplanes, or tubs. These are 
called “buckets.” The buckets may revolve 
in the air or ride on rails. 

Surprising variations have dressed up the 
standard rides in the last decade, as carney 
and park operators demanded new thrills 
for their ticket-choppers to offer you. Two 
of the largest mam turers and originators 
of rides are the National Amusement Device 
Co., of Dayton, O., and the Allan Herschell 
Co., of North Tonawanda, N. 

Some of the new breath-stealing aerial 
rides are tilted 45 degrees off the horizontal. 
This provides a zoom-up that is much like 
the chandelle maneuver in an airplane. If 
you don’t want your stomach in your lap, 


you'd better not buy a ticket to this one. 

One ride makes you clutch for support 
by a simple expedient. It alters the shape 
of a triangle described by the centerpole, 
the support arms for the buckets, and a 
cable connecting the buckets to the center- 
pole above the arms, A crank pulling first 
at one bucket and then another squeezes 
and opens two sides of the triangle to make 
the buckets go up and down. 

Another gives you a choice. If you want 
to ride around sedately, as on a Ferris wheel, 
you just sit there. But if you want to go 
end-over-end, all you have to do is operate 
a brake that freezes your car to its axle. 
This is not recommended to the faint- 
hearted, Still another ride, a variation of 
one that has been on the market for years, 
lets you barrel-roll with a control connected 
to out-size ailerons in the windstream, 

Selling thrills with safety depends on 
supervision, vigilance, maintenance, and 


MERRY-GO-ROUND IS MOST POPULAR FLAT RIDE 


implest and one of the most popular of all the 
flat rides is the merry-go-round, The platform 
ig turned by the motor through a gear train 
that surrounds the centerpole but is not coupled 


a 
a 


to it. The horses are made to move up and 
down by cranks connected to the motor through 
auxiliary: gearing that is attached to centerpole. 
Reins, straps, other devices assure safety, 


aaa 
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elaborate safety devices. Maintenance is 
such a fetish that each spring the magazine 
Billboard, bible of the industry, religiously 
runs articles on keeping rides in condition. 

Every morning before opening time, 
mechanics go over each nut, bolt, and stay 
wire of all rides. They grease and oil. Roller 
coasters get an especially thorough going- 
over. Men “walk road”—every foot of the 
ride—just like trackwalkers for the railroads, 
And a good master mechanic can tell just 
from the sound of a ride whether it’s work- 
ing properly. 

Even a casual eye and ear can detect 
some of the safety devices. Look at the iron 


€-Cruise, made by C-Cruise Corp., West Salem, 
Ore., simulates boat's motion in heavy sea with 
hilly’ double track, Rocking motion’ is 

by mis-matching heights of opposing rails. 


Pipe skids welded to boat support it on rails 
in case an axle breaks. Holes in wheel housin; 
were found necessary for cooling the molded- 
rubber cushioning inserts in the wheels. 


bar against your stomach in a roller-coaster 
car. It keeps you from standing up. It can 
be released only by an attendant, or by a 
metal-stripped wooden dog alongside the 
track just short of the unloading platform. 
Listen to the car as it is drawn up the in- 
cline for the first dip, That clicking noise 
is a dog tripping over a ratchet, If the 
propelling chain should break, the train 
can slide back under gravity exactly two 
inches, no more. The chain itself has a 
safety device that keeps it from sliding 
downhill if it breaks. 
Roller-coaster cars have three types of 

wheels in contact with the rails: wheels to > 


Power is supplied by a 15-hp. motor, driving 
belt and auto, type of gear: Sturdy’ support 
ms from centerpole hold hinged sweep arms 
that drive cars around the 46-foot circle, 


Another safety device is chain to keep car in 
motion if sweep arm breaks at attachment point, 
Extra wheels inside rails, like those on roller 
coaster, prevent cars from shifting sideways, 


The Octopus® has two centerpoles, one inside 
the other, The outer centerpole’ whirls the 
buckets. ‘The inner one has a crank turni 
the opposite direction. It pulls on cable to 
the buckets move up and down. This ride is 
made by Eyerly Aircraft Co., Salem, Ore 


fire, planes travel in circle inc 
degrees to centerpole to simu 
imbing. Passenger cin move b 
e plane barrel-roll—rotate on its long axis. 
rink Hrubetz & Co. S: . Ore., makes it 


The Rock-O-Plane?® is a Ferris wheel with a 
difference. A hand control locks the car to its 
axle so that it can no longer turn on the axle 
and remain upright. That means the car does a 
slow loop. An automatic safety bar clamps 
across rider's lap when the door is closed, hold- 
ing him in his seat even when upside down, 
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Parachute jump at Coney Island's Steeplechase 
Park, only ride of its kind in U.S., hoists a de- 
flated ‘chute 250 feet up, When individual 
release mechanism (like. a cupboard catch) 
hits top of tower, arms slide apart, permitting 


i-BallO has several tricks. While buckets 


whirl, a piston under 500-Ib. oil pressure ex- 
tends’ the telescoping  centerpole, the 
ngers 52 fect. The operator can adjust 


p 
rotation speed, Above 10 r.p.m., centrifugal 
force makes the buckets slide from midpoint 
of support arms up the curve to the very tip. 
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arachute to 
falls free, 
hut its path is guided by eight cables. Near the 
re the rim of the ‘chu aught. by 
rubber’ shock cords that cushion the landing. 


drop out. 


nelp ke 
¢. Support and guide wheels (top ) 


wey ease the 
can stop them in 


to unload. Seat safety 
in be released only byt 
Dogs and ratehets on 
prevent cither train or chain from f 
ward if chain should: break, 


ck dog. 
power hill 


carry the weight of the buckets, undertrack 
wheels to keep them from flying upwi 
off the track, and side-friction wheels to 
help keep them on course. 


Thrill Hills Built of Wood 


And don’t worry if the structure of the 
‘coaster is made of wood, That at Steepl 

chase Park, in Brooklyn's Coney Island, like 
parks from Maine to 


ight-grain, long-leaf, yellow pine. 
is used because it makes better curves, 
hills, and valleys. It shapes to a template 
easier than metal. The track at Steeple- 
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chase, one of the oldest of U.S. amusement 
parks, consists of five layers of structural 
timbers, each two inches thick and eight 
wide. it is bolted and nailed to uprights 
called bent posts. Every second bent post 
in the layout could be removed, and the 
structure still would take the stresses im- 
posed by a fully-loaded, thre train 
weighing more than 16 tons and attaining 
a top speed of 60 miles an, hour. 

Even the _ merry-go-round, 
favorite with the publ 
of safety gimmicks. TI 
the kids on the horses; reins, 
individual centerpole to gra 


perennial 
assortment 
to hold 
nd an 
. And if you 


glance down to the platform at the point 
where a sleeve encloses the pole, you prob- 
ably will see a slot cut at a right angle to 
the ride’s direction of travel. That's to allow 
the horse to “bank.” It makes his saddle 
easier to sit, 

The safety problem in rides varies with 
the type of operation. In carnivals it is 
complicated by the fact that such shows, 
which play 2,200 fairs in a 20-week season 
besides scores of “still dates,” or solo ap- 
pearances, must be mobile. Mobility means 
light weight, consistent with safety, A ride 
must be large enough to carry a pay- 
load, yet the parts must be small enough to 
be assembled by the two or three men who 
run it, It must be easily repaired. That's 
the reason you will often see standard auto- 
mobile parts in the gear trains of rides, 

Safety in the established amusement park 
is more easily assured. Bolts, nuts, and 
cotter pins replace carney quick fastenings. 

The manufacturers of the rides take a 
lot of trouble to contrive new ways to scare 
the wits out of people without inviting law- 
suits. In some cases they build scale models 
for stress analyses, In full scale they over- 
load the cars with sandbags. Often they 
deliberately run a ride to destruction to spot 
any weak points, 

But in big parks—like Steeplechase and 
Chicago's Riverview, with 36 rides each— 
4 new contraption is rarely put into opera- 
tion just as the cautious manufacturer de- 
signed it. The managers look the thing over 
with a bilious eye. Driving arms welded to 
the centerpole are beefed up. Chains are 
added to stop the flight of a car if an arm 
lets go. Steel tubing is put under a “flat- 

ide” car to skid it along if an axle breaks, 


Everybody Gains from Safety Gadgets 


The precautions pay off in more than 
safety for the customers at a single park. 
Changes that men like Jim Onorato, gen- 
eral manager of Steeplechase, on mak- 
ing receive the blessing of the insurance 
companies. The insurance companies 
promptly trot around to all the owners of 
similar rides and “suggest” that they in- 
corporate the changes. They seldom refuse. 

Safety, in the end, rests with the carney 
and park owners, concessionaires, and in- 
surance companies, It’s not good business 
to have accidents, Of the 12,000 to 15,000 
American communities that harbor carnivals 
each season, only a few have officials quali- 
fied to pass on the safety of the rides offered. 


‘Thrill ride of 100 years ago was Upside-Down 
House, Patrons had illusion of looping, but 
rocm actually revolved around them as they sat 
suspended in a bucket that never moved at all. 


Permanent parks, on the other hand, get a 
going-over with a fine-tooth comb from city 
officials before the start of each season, In 
w York every ride must be relicensed 
each year, and every operator must have a 
certificate of competency 

The 
fluence on safety. 


have a big ine 
's for all the rides in 
a given category—say merry-go-rounds—are 
pooled. If an accident occurs—and opera- 
tors contend accidents are almost always 
the customer's fault—it 5 premiums 
paid by every owner of a similar ride. 

But recently a gentler note has been 
in the amusement ride busines 
are growing more and more popular. 
are inherently safer because they are slower. 
AM scaled down to the size of the small 
fry. they inclide boats, merry-go-rounds, 
w-moving airplanes, and even a 14-foot- 
high roller coaster. 

Yet people everywhere enjoy sticking 
their necks into imaginary danger, Over in 
India is a rajah who has placed an order 
with a West Coast manufacturer for an 
“Octopus” ride, It’s bound to scare the 
pants off the rajah’s subjects—and they'll 
love it. END 
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asurance Compal 
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New Ideas from 
the Inventors 


Car Top Inflates. This convertible- 


car top blows out into place like a paper 
snake. Let the air out, and long, flat springs 
running lengthwise along the underside curl 
up the top and roll it back into a storage 


compartment. 


Inventor F. W. Seckel, of 
New York City, claims that its pressure and 
elasticity would make it fit tighter than 
conventional tops. The cushion of air inside 
the top is said to help insulate the car. 


Microphone Fits Nose. This pilot 
is talking through his nose—literally. His 
microphone fits over his nose and picks up 
sound vibrations through the bone. Inventor 
W. R. Blair, of Washington, D. C., claims it 
would not only keep out outside noise, but 
would reproduce speech more clearly than 
throat-type mikes and be more comfortable. 
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This 
fishing-pole holder would not only hold your 
pole while you row, but would hook the 
fish as well. When a fish strikes, the pull 
trips a catch, and a coil spring inside snaps 
the pole upward, setting the hook. The pole 
fits into the tube attached to the spring. The 
inventors are J. and A. Sus, of Racine, Wis. 


Shovel Digs Mine Shafts. How to 
get a large power shovel down a small mine 
shaft is the object of this invention of A. O. 
Hall, of Wenatchee, Wash. Instead of resting 
on the pit’s cramped bottom, an adjustable- 


Toothbrush Is Disposable. This 
cheap, throw-away toothbrush would save 
your having to buy a regular one every time 
you went on an unexpected overnight trip. 
Designed to be used only once or twice, it 
has a scored cardboard handle that folds in 
half with space in between for toothpaste. 
E. M. Curran, of Los Angeles, invented it. 


length boom swings down from above, slid- 
ing from side to side on an overhead track. 

- The bucket's control lines, running through 
pulleys sliding in tracks ‘along each wall, 
move back and forth to follow the boom, 


Child’s Glass Won't Spill. A 
small hole in the cap on this glass lets the 
liquid out, while a second, diagonal hole 
acts as an air vent. If the glass is knocked 
over, its elliptical shape rolls it so that both 
holes are blocked by the liquid. Thus no 
air can get in, and no liquid can get out. 
The inventor is B. H. Polcyn, of Milwaukee. 
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20x CONTAINING 
WIDE-ANGLE MIRROK 


rojected on spherical screen appears 
PS photographer's view, above; 


Scene 
distorted 


STUDENT SEATED 
‘AT CENTER OF SPHERE 


seated at focal point, the 
sees it straightened out, 


but the student 
center of the sphere, 


Trick Mirror Sharpens 
Air Gunners’ Aim 


TILLY the Kid was a crack shot when he 

knew that his victim was coming out 
through the swinging doors of the Last 
Chance saloon, 

But he might not have done so well if 
his target had suddenly appeared anywhere 
along the wide sweep of the horizon or come 
swooping down from the sky at an unex- 
pected angle, That's the problem faced by 
an anti-aireraft gunner. To master it takes 
special training that keeps his eyes con- 
stantly alert and covering the vast sky 

Gunnery training devices using ordinary 
movies on a flat screen lack reality, The 
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camera lens can’t catch or project what the 
wide expanse of human, binocular vision 
can see, And with a flat projection the st 
dent knows the target is straight ahead 

To solve the problem, the Navy's Special 
Devices Center, at Port Washington, N. 
worked with the Yerkes Observatory in de- 
veloping an optical system using a very 
wide-angle (i.e., short focal-length) mirror 
that can make 35-mm. motion pictures 
cover 160° in azimuth and 115° in elevation. 

This mirror, of a quarter spherical sec- 
tion, is paired with two flat mirrors that 
transmit the image to the film. Pictures 


PLANE MIRRORS 
DIRECT IMAGE TO FILM 


35-MM. MOTION. 
PICTURE CAMERA 


PLANE MIRROR 


* 


The widesangle mirror unit in its box is shown of film at right demonstrates how views of tall 
here attached to a 35-mm, motion-picture — buildings taken with this camera result in a 

camera, It is the same system as that shown in centuated distcrtion. These “bending” build- 
front of the projector on the opposite page. Strip ings are unscrambled in the projection phase. 


taken with the wide-angle mirror are badly 
distorted on the flat film, just as pictures 
made with any camera having a very wide- 
angle lens are distorted in a similar way, But 
here they are unscrambled by projection 
through the same lens system on a screen 
that is a quarter section of a hollow ball. 
The distortion, howeter, is corrected only if 
the gunnery student sits at the focus, or 
center of the sphere. That is why the photo 
opposite, taken from behind and to one side 
of the projector, shows so much distortion. 

The new training device has paid an un- 
expected dividend—a strong sense of three- 
dimensional effect experienced by the stu- 
dent, This is psychological—caused prima- 
rily by the expanse of horizon he takes in. 
But it’s the payoff—better gunners—that 
counts when the going gets ror 


This uncovered view of the wide-angle n 
system, mounted between arms of the projec 
machine, shows the arrangement of the two pl 
ENP mirrors, ‘A and B, and the spherical mirror, € 
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Mercury replaces wax in new version of “lost- 
wax" casting process. Poured as a liquid into 
master mold, above, it then is frozen solid in a 
“cold tank” by immersing mold in a refrigerant. 


Solid-mereury pre 
moved from "master 
fro 
Frozen mercury looks like lead and is as hard. 


are handled by 


mol 
-in wire rods and kept in cold until used. 


molds, formed by dipping in liquid 
mix and drying in'cold. are cut open and mer- 
cury is allowed to melt and run out. It flow 
down sloping table top to drain for recove 


Refractoi 
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Frozen Mercury 
Shapes Molds 


OLID mercury metal is one of industry's 

newest and chilliest materials. Made by 
cooling quicksilver past its 40-below-zero 
freezing point, it now replaces wax in pre- 
Applied in the Sperry Gyro- 
scope Co. plant at Great Neck, N. Y., the 
method yields smoother and more accurate 
parts of aluminum and stainless steel. 

Precision casting turns out quantities of 
metal parts of complicated shape, or of 
hard-to-machine alloys, with the adv: 5 
of a minimum of machining. The standard, 
time-honored “lost-wax” process dupli 
a steel or brass master pattern by maki 
first, a master mold and, then, individual 
patterns of wax. Next, these are coated with 
refractory terial, and the wax is melted 
out, to make individual molds. Molten 
metal is poured into these molds to cast 
the parts, which are recovered by breaking 
away the molds. The patented new Mer- 
ast? process follows the same principles, 
Filled with liquid mercury, the master 
mold goes into a fluid r ant chilled 
with dry ice to -76° F., yielding a solid pat- 
tern of frozen mercury. Taken from the 
mold, this is dipped in a similarly cooled 
liquid mix of refractory material, which 
dries and hardens around it to form the final 
mold. Then the mercury is allowed to melt 
and run out. It is reclaimed for reuse. 


mn castings of complex shapes, above, 
de by highly accurate new Mercastd 
process. In parts up to 1%-in, size, it will hold 
dimensions within a tolerance of .003 inch, 


Midget Gets 60 » nm 

You can cover 180 to 240 miles on the 3 
gallons that fill the tank of this tiny Imp? car. 
Its rubber-mounted, 7=hp. Giudden motor 
(right) gives it a maximum speed of 
mp.h, With automatic tr 
chain drive, the car weighs only 475 Ib. It 
has a wheelbase of 63 in., a height of 38 in. 
and a length of 120 in, A tubular-steel frame 
and laminated-glass body give the car light 
ness and strength. The International Motor 
Products C kes the 
Imp in one model but in a se af colors 
The little car will cost about $500. 


and 


sms 


(left 
tweezers (above ). 


a 


— 


Camera “Fingerprints” Gems 
‘Tue Gemprinter® identifies diamonds and 
other precious stones as permanently as 
fingerprints do a man. A micrographie 
era, it photographs the tiny flaws found in 
gems. Then if a stone is lost, stolen. or even 
recut, these flaws will a y it 


At bottom of micrographic camera 
gem is held under lens by 
Light bulb below 


laws in gem (right) will become part 
of record for dealer or customer. 


(PS, Aug. 47, p. 120), At the 
the camera also records the size 

flaws, stock number, color, and pric 
‘on paper in a slot in the side of the 
ment. All this information is contained in a 
5- by 8%-inch negative. The Gemprinter, 
made by Gem Instruments, of Los Angeles, 
for $250, will be leased to jeweler 
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Now Nylon Tows Ships 
Tuene’s enough nylon 


ings, But all of it only makes one 1,000-ft.~ 
long, eight-inch hawser, now being tested 


Bazooka Doubles Its Punch 


Trs looks haven't changed much, but this 
new 3.5-inch “super-bazooka” packs twice 
the wallop of its 2.36-inch* older brother, 
used in World War I. The result is to give 
=) infantryman the punch of medium artil- 

a package he can carry around with 
ig, A bipod helps steady the rocket launch- 
er for accurate firing from the prone position. 
The new bazooka was developed by the 
Army’s Ordnance Department, 
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for towing operations by the Coast Guard. 

‘As strong as a 12-inch Manila line, the 
nylon hawser is lighter, easier to handle, 
and stores in half the ‘space. The Coast 
Guard is trying to learn if its longer life 
is worth the initial cost, four times as high. 


Ladder Gets Into Tight Spots 


Ganace mechanics can get at tight places 
on an auto with a new safety ladder, also 
useful in homes and shops. Its bracing legs, 
hinged low, slide under a car body, bringing 
the top step close to the side. This step has 
a toe board to prevent scuffing the finish, and 
an adjustable metal tray holds tools, The 
ladder, which folds flat, can’t tip, slip, or 
slide, reports its maker, The Kant-Tip Safety. 
Ladder Co., of New York City. 


New Rocket Hits 
2.250 M.PUL 


AGTHOL GH still oj a t 


i r 
The Viking is 
of carrying re 


y captured ( 


pected 


The pr 


than one minute, Durir 
and roll are controlled aut 
L. Martin makes the r 
ction Me Ine., Dover, N. J 


Multi 


Has Turbine Driv 
\ew Locomotive 


Now starting freight runs, it tests skill 
of designers in squeezing new power 


plant into old pattern. 


By Hartley E. Howe 


il eve month a big brute of a locomotive 
is going to start hauling freight across 
the hot plains and up steep mountain grades 
of the Union Pacific. She looks like a Diesel- 
electric, but she thunders like no Diesel ever 


Size of locomotive is strictly 
limited. Curve radii, shop fa- 
cilities, turntables, keep length 
under 100 ft. Tunnels, bridges, 
limit height to about 15 ft 
tracks, width to about 10 ft. 


— 


built, mixing a steady roar with a high, 
hoarse whistle. Fifty feet away a man has 
to shout in his neighbor's ear to be heard. 


The brute has something to roar about. 
She’s the first gas-turbine locomotive to go 
into commercial service in the United States, 


Load on each axle must be 
limited to about 60,000 Ib. 
to prevent weight from dam- 
aging tracks, For traction, load 
should also. be concentrated 
on the driving wheels. 


General Electric and the American Locomo- 
tive Company have built the new locomotive 

is part of their search for better railroad 
prime movers. All designers dream of loco- 
motives that will burn cheaper fuel, produce 


SOME PROBLEMS ALL LOCOMOTIVE DESIGNERS FACE 


Easy maintenance and lonj 
life are highly important, lea 
to emphasis on simple, migged 
construction at expense of 
complicated d that in- 
crease theoretical efficiency. 


Fuel supply carried _ with 
locomotive should last for at 
least 12 hours at full loco- 
motive output to minimize 
delays on long runs. (Electric 
locomotives carry no fuel.) 
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iding qualities are 
important both for the con- 
fort and efficiency of the 
crew and to reduce rail pound- 
ing. Reciprocating engines 
pose biggest problems. 


Beauty—modern attractiv 

jce—is final considera- 
tion after all elements have 
been fitted into chassis. Loco- 
motive should be operable 
from either end. 


New GE-Alco gas-turbine locomotive sets out 


for a test run from Erie, Pa, Car 


mediately 


AND SOME SPECIAL TO THE GAS TURBINE 


Hostler engine to move gas 
turbine locomotive around the 
yard, like a switcher, is need 
ed because of high idling fuel 
consumption. The engine also 
powers the turbine's. starter. 


Fuel must be heated to make 
it flow properly, This is par- 
ticularly important because of 
small openings in tips through 
which the fuel must be in- 
jected into ignition chambers. 


KP 


Gas turbines are most effi 
cient when single large units 
are used 
small ones, Locomotive power 


instead of several 


units must also be rugged, 
simple in design, long-lived: 


cred air is needed in kurge 
antitics to feed the combus- 
tion chambers. Gas turbine 
does not. however, need air 
for cooling as do Diesels. 
Only hibe oil must be cooled. 


behind locomotive carries complicated test- 
ing equipment to 


» 


measre  performane 


Res n gears between gus- 
turbine shaft and main gen- 
erators are needed because of 
turbine’s 6.700 But 
gears let de : 
speed for 4¢ 


Ratio between horsepower 
and lensth is yardstick by 
which locomotive designers 
measure success. Horsepower 
wear foot has risen 
for all types. 
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per | 
steadily. 


more horsepower per foot of length and 
pound of weight, and be more reliable and 
easier to maintain. Whether the gas-turbine 
locomotive will turn out to be the mother of 
a whole new breed of iron horses or just an 
experiment depends on how she works out 
on the job. But in any case she’s worth a 
good long look. You'll see why designing a 
locomotive is a real art. 

Think you just have to pick out a good 
power plant and put wheels under it? Just 
recall the last time you tried to squeeze all 
your vacation purchases into an already full 
suitcase, That's a faint idea of how you 
design a locomotive. You can't fit everything 
in just by building it bigger. Track width 
and clearances control the width; tunnels 
nd bridges put a ceiling on your cab; 
curves, turntables, and repair shops limit 
its length. 

You can’t just slap wheels under your 
power plant where you feel like it, either. 
Carry your weight on too few axles and you 
put too concentrated a load on your rails. 
‘And you must carry your load on drivers, or 
they'll spin trying to start a mile-long freight, 

‘Twelve hours’ fuel supply has to be fitted 
in somewhere. The engineer must be 
remembered, too. He’s no cowboy: to do his 
job right he must have a smooth ride. And 
smooth riding is equally important in cutting 
the costs of maintaining the right of way. 

The locomotive must be double-ended, 
for easy reversal of direction. She must be 
rugged and long-lived to please your cus- 
tomers’ cost analysts. And she must be 
handsome—to please your customers’ sales 
and public-relations men, 


Gas Turbines Pose Problems 


These problems all locomotive designers 
must face. The men who put the gas turbine 
s had some extra-spe troubles. 
y had to take a fly-by-night power 
plant and rebuild it as a sober, steady citizen 
of the power world, The gas turbine has 
been most fully developed to power military 
rcraft—which are expected to last a few 
hundred hours. A locomotive measures its 
useful life in years. Gas turbines, to be 
efficient, should be used in big, single units. 
They're hard to start. They need reduction 
gears. More fuel than ever must be carried, 
since it is burned so quickl 

Pretty tough problems? You're right. No 
wonder it took GE engineers five years and 
some $4,000,000 to make their first gas- 
turbine locomotive. 
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NO. 2 ENOINEERS 
Conrrois = 


MAIN REDUCTION OLAR IS 


ENOTH INSIDE KNUCKLES. 
ere 74m 


How GE-Alco engineers solved problems of 
designing gas-turbine locomotive is shown in 
diagram. Two tanks for fuel are built int 
underframe: hold 6,600 gals., eno 
jours, Smaller tanks under one ¢ 
Diesel fuel, boiler water for steam generator 
(hidden in’ drawing). Steam heats Bunker C 
fuel through coils in bottom of tank, 


DDIESEL- ENGINE GOVERNOR 
AND THROTTLE MECHANISM caring 


DIESEL ENGINE 


LUBRICATION-O1 [lool 
FILTER FOR 
= DIESEL ENGINE 


STARTING 
DIESEL ENGINE 


sel is used for starting and hostlering; the 
steam generator heats the Bunker C fuel. 


DIESEL ENGINE FOR 
STARTING AND MOLSTERING 


balance is 4,800 hp., but 300 
ies, leaving 4.500 hp. for 


an » 
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winDsHiE.D-wirer 
CONTROL 


OFROSTER 
(CONTROL 


Inside cab, twin seats on left side go to head 
brakeman and fireman, Switches at right con- 
trol order, class, nose, and marker lights. 
pressure gauge is at far left, Next to it 

ing light for low water pressure, Edge of door 
to cab’s nose can be seen at extreme right. 


They started with the power plant, where 
they simplified and modified their aircraft- 
turbine designs to adapt them not only to 
locomotives, but also to power stations and 
other fixed installations, The result is a 
25,000-Ib. gas turbine with compressor, 
combustion chambers, and turbine in line. 
Weight, space, and money are saved, and 
the useful life increased. The designers 
hope it will go 15,000 hours between over- 
hauls—three times as long Diesel. But 
for their gains they sacrificed such elabora- 
tions as regenerators. Instead, the exhaust 
goes roaring right out through the roof, at 
150 m.p.h. and 850° F, (Test runs have 
shown no damage to tunnel roofs or bridges.) 

The turbine shaft is geared down to drive 
four generators—the same type used in 
Diesel-electric locomotives. These power 
driving motors attached to each of the eight 
axles. The starting problem was solved by 
a small Diesel engine, which drives a small 
generator. That, in turn, powers one of the 
regular generators, making it a motor. This 
runs the compressor until firing speed is 
reached. Then the turbine is started with 
a spray of Diesel fuel before being switched 
to the regular fuel, Bunker C. 

This same Diesel serves as the hostlering 
engine. The turbine’s fuel consumption 
when idling is high, about one third that 
under full load, so it is not economical to 
use it for yard movements. 
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ce OAD METER gy GROUND WARNING 


| 
ied 
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Right-hand seat is for engineer, Switches at 
left control headlights, order light, heater, 
defroster, headlight dimmer, and panel 

lle below them is throttl 
reverse control. Handle at right is automatic 
brake; smaller one in center, independent brake, 


TURBINE-FUEL 
REGULATOR 
GOVERNOR 


ine compartment shows nar- 
row alley at side. In front of man is gas tur- 
bine’s control panel. Behind him are air filters. 
The turbine uses 80,000 cu. ft. of air a minute. 


To make the sticky Bunker C flow up to 
the combustion chamber it must be heated. 
A steam generator has been built in and 
steam coils run down through the fuel tanks, 
which form the base of the whole locomotive. 
The oil is raised to 100° F. in the tank, then 
pumped up and heated to 200° just before 
entering the ignition chamber, 

The side walls of the locomotive hold the 
dry filter to clean the 80,000 cu. ft, of air 
that the engine consumes every minute. 
When the locomotive runs through a snow 
storm, the flakes are sucked right through 
the wall and fly straight across the narrow 
inside passages. The cooler the air sucked 
in, however, the better the engine runs. 

Scoring their new locomotive on a com- 
petitive basis against older types, GE 
engineers can point with pride to a power- 
length ratio of 53 hp. per foot of length. 
This compares favorably with about 30 hp. 
for Diesel-electrics and 50 hp. for steam, 
and is not too far from the 60 hp. per foot 
achieved by the highly efficient electric 
locomotives. The turbine burns a cheaper 
fuel too than Diesel oil, which partly makes 
up for the fact that its thermal efficiency— 


Egg-Shaped “Walking Wheels” Conquer Mud 
& ; Betis oie 


Wuen the going gets tough in mud, snow, 
or sand, the oval wheels shown above “walk” 
right through. Two of the new wheels re- 


place ordinary rear-drive round wheels on 
each side of the vehicle. They are geared so 
that one of each set is on end while the other 
is flat. The wheels are connected by a 
rocker arm, at the center of which the réar 


power output per B.T.U. consumed—is only 
17 percent, about half that of the Diesels. 

This matter of fuel consumption is one of 
the tough problems to be ironed out: before 
the gas turbine can enter into full competi- 
tion with her older rivals. Study is con- 
tinuing on the use of powdered coal instead 
of oil. If this proves successful, future gas 
turbines may burn coal and the present oil- 
burning type may prove only an intermedi- 
ate stage (PS, Nov. '48, p. 98). 

The 55,000-Ib, difference in weight be- 
tween running with full tanks and almost- 
empty ones is another point the engineers 
will watch closely, The weight is taken from 
the drivers, so there is a traction Joss equal 
to losing one driver, 

On her test runs at Erie, Pa., the gas- 
turbine locomotive would roar along parallel 
to the main line of the New York Central. 
There she would meet a giant steam loco- 
motive rocketing along at 70 m.p.h., under 
a great pillar of smoke and spume of snowy 
steam. The two-the oldest and the newest 
breed of locomotive—would ignore each, 
other like jealous rivals. Someday, perhaps, 
the gas turbine’s roar may rule the rails, END 


A) ee le 


axle is pivoted. Thus, as the wheels turn, the 
connecting arm moves up and down like a 
seesaw. The pivoting axle point, however, 
always remains at the same distance from 
the ground, giving a smooth ride. 

Main advantage of the “walk wheels” is 
greater traction, The inventor is John F. 
Kopezynski, of North Tonawanda, N. Y. 
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Photo of field uniformly planted with beans demonstrates effectiveness of fumigating soil. 


Fire and Brimstone 
Cure Diseased Soil 


Dirt farmers praise George Woods’ 
heat treatment of pest-ridden soil in 
face of experts’ skeptit 


By Ladd Haystead 


‘OU, the American consumer, are paying 
millions of dollars a year to support 
enemies you never see. They are the bugs, 
the fungi, and the weeds that infest ever- 
increasing areas of our agricultural lands. 
What they subtract from crop yields, you 
pay in higher prices at the store. What the 
total cost is no one knows accurately, but the 
guesses run as high as several billions an- 
nually. Now comes a man with a machine 
that he says can change all that—make the 
farmer more prosperous and the consumer 
happier, for nobody profits from lost produc- 
tion. 
He proposes to cure pest-ridden soil with 
a fire-and-fume-spitting mechanical monster. 
The story goes back a quarter of a century 
to Southern California. George Woods was 
a poverty-stricken farmer who faced com- 
plete failure. His troubles didn’t stem from 
his lack of skill or industry. They were, in- 
stead, entirely the doing of microscopic ene- 
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mies in the soil. The enemy that was about 
to deal the final and catastrophic blow was 
black scab, a potato disease that had made 
Woods’ whole crop worthless. The previous 
year rust had ruined his wheat, and wilt 
had taken his tomatoes two years before. 
Woods was licked. And many of his neigh- 
bors faced the same prospect. 

But his wife had an idea, Fumigation got 
rid of household pests. Why wouldn't it 
work on soil? He answered as many an- 
other hopeless farmer has done. Armies of 
skilled technicians in the experiment stations, 
at the Department of Agriculture, and in pri- 
vate business had not been able to cope with 
the pests. What could a lone farmer with 
no intensive laboratory training do? 

That didn’t satisfy Mrs. Woods. He could 
try, at least, couldn't he? And as many 
another American farmer has done before 
and since, Woods started to tinker up a 
machine that neither the experts nor the in- 
dustrialists had thought of. 

He took the hopper off an old feed 
grinder. He forged an iron, plowlike shoe 
and built a gas burner into it. An old hay 
rake gave him a frame and wheels. From 
other junk he rescued a gas tank, an engine, 


ere renovated. 
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and a blower. From the hopper he rigged a 
rain spout and hose to the metal shoe, and 
connected the gas tank to the shoe with 
copper tubing. Then he rounded up all the 
poisonous materials he could find and tossed 
them into the hopper with a couple of bags 
of sulfur. He lighted the gas burner, turned 
on the blower—and almost asphyxiated him- 
self. 

Out on the infested fields, he dragged his 
Rube Goldberg contraption behind a small 
tractor. Up and down and crosswise he 
went, with the metal shoe digging down into 
the earth, spouting its lethal, flaming dose at 
the diseased soil particles. He didn’t know 
what was happening, if anything, or what 
the chemistry of the treatment was. There 
was even a chance that he was turning poor 
soil into stuff that would never grow any- 
thing again. But he was licked anyway. 

Two days later, he planted potatoes— 
scabby potatoes, because there was no 
money for disease-free, fresh seed. Then the 
miracle he had to have to start again hap- 
pened. In less than three months he har- 
vested from the one-time unhealthy soil and 
diseased seed a clean, wholesome, and profit- 
able crop! 


Tedious Development Followed 


Since then, he has turned out model after 
model of his soil fumigator. Slowly, this de- 
fect and that have been eliminated. At the 
ame time, trial and error have shown what 
his machine can and cannot do, what condi- 
tions are necessary for optimum results. The 
scope of the machine's usefulness has been 
enlarged enormously. For instance, it will 
also neutralize alkaline ground, lowering the 
alkali content enough to make cropping 
again possible. This is vastly useful in irri- 
gated areas, where large acreages are lost 
every year to the ever-threatening alkali. 
‘The machine destroys many weed seeds, but 
not all. Morning glory, a major pest, is so 
deep-rooted and vigorous that it will make a 
comeback even after the flame and killing 
yas have attacked it. But today literally 
hundreds of growers all over the West Coast 
and in the Southwest are pleading for final, 
perfected machines. Commercial production 
has just begun at Rundle’s Manufacturing 
Co., of San Jose, Calif. 

Getting this far has not been easy. There 
were failures, disappointments, and lawsuits. 
Even now, as this writer checked with ex- 
perts, the word was that the machine was in- 
credible—a crackpot’s dream—wouldn’t work, 
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Inventor George Woods explains operation of 
the fre-and-gas-spouting shoes of his machine. 


would probably kill all the wanted micro- 
organisms (like clostridia and azotobacter, 
which “fix” nitrogen from the air into a form 
usable by plants). Yet, when you see sev- 
eral hundred realistic farmers come from 
hundreds of miles away to watch a demon- 
stration and then get out their checkbooks, a 
reporter can be forgiven for not waiting on 
approval from all professional researchers. 

Not all experts are so skeptical of soil 
fumigation, however. The Woods company 
has several professional agricultural scien- 
tists on its staff. And the Dow Chemical Co. 
—not connected with Woods—makes a fumi- 
gant for the control of wireworms and nema- 
todes, Garden Dowfume®, that can sprinkled 
on your home garden from a quart fruit jar. 

With only a few machines available up to 
now, Woods has been doing custom work, 
but doing it in his own way. The inventor 
won't take an order for fumigating a whole 
field. He will only do a small test plot, leav- 
ing an untreated strip down the middle. 
After the farmer has planted the treated 
area, reaped his crop, and still wants larger 
acreages handled, then Woods will take the 
job. Even this unconventional selling doesn’t 
deter the would-be customers. But Woods 
insists and won't be budged even though the 
owners are ready to plank the money down 
on just the say-so of neighbors. When you 
are facing the loss of a high-cost crop and 
someone tells you he personally was saved 
by a curious contraption, you don’t quibble 
over scientific disinterest. 


In use, the soil renovator is pulled Ly a trace 
tor, The machine has been doing custom work 


One such desperate man was Alexander 
Lake, lily grower of Smith River, Cali 
had a large investment in his bu: 
tomers were clamoring for his blooms. But 
rust, nematodes, and fusarium rot were send- 
ing him straight toward bankruptcy. He 
led widely, interviewed plant pathol- 


kind who might conceivably have any an- 
swers. He tried everything suggested, but 
still the parasites got ahead of him. He heard 
about the Woods machine and even though 
he thought it probably was on a par with 
rainmaking or voodoo rituals he cajoled the 
reluctant inventor to fumigate for him. Lilies 
were something Woods didn’t know much 
about. Result? That year Lake won the na- 
tional lily championship. Today, as well as 
growing lilies he is an executive of the com- 
pany manufacturing and exploiting the ma- 
chine. Also, he keeps on hand, ready to 
show any unbeliever, sworn affidavits from 
satisfied customers all over the Southwest. 
For the present, the machines are at work 
on the paid demonstrations. The cost runs 
about $20 an acre, which includes the use 
of the machine and the operator’s wage. Ma- 
terials used average around $7 more. The 
machine costs about $3,500, but the price is 
expected to come down when quantity pro- 
duction is attained. Then an owner will be 
able to operate for around $10 per acre. The 
treatment’s good effects last for several years 
on most soils, but the Woods-Lake combi- 
nation thinks a light and inexpensive treat- 


intil now, fumigating lu only after 
tans of small plots gave successful results. 


ment every crop year is a better deal and 
real economy in the long run. 

Some of the combinations of materials are 
secret, but others are not. instance, for 
nematodes, minor funui 
they use this weird mixtur 
fur, powdered blue-stor J, and, 
if the soil is alkaline. gypsum too. This 
frightening combination is also effective 
against wireworms. cutworms. root aphids, 
ete. In this case the farmer is told what to 
get, and he can shop for it any place he 
thinks will be most reasonable, For the 
secret formulas, however. he has to buy the 
already-prepared materials from the fumiga- 
tors. 

To prevent wrong usage, soil samples 
must be lifted first and sent to the fumiga- 
tors. Their bactes bret anal; 
p 
‘He th 
a tailored formula for that p: s 
These materials are poured into the hopper, 
converted to a hot gas. and blasted into the 
soil for eighteen inches in all directions, 
Three days later planting can be; 

Here are the claims that those afore-men- 
tioned affidavits seem to bear out. Not only 
will the soil be sterilized of unwanted para- 
sites, but also iron, ammonia, phosphorus. 
chlorine, calcium, nitrates, and potassium 
will be added in sufficient quantities to as- 
sure plant growth. The three major fer 
lizer_material: and 
potash—are ail e soil in a 
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separate operation. And, while there is no 
proof other than the whopping yields the 
treated ground provides, there seems to be 
no destruction of the wanted soil bacteria. 

Some of the testimonials run as follows: 
Ed Timken, the roller-bearing man, was in 
high trouble with Arizona thistles in his flax 
fields. Thistle seed cannot be screened out. 
Selling flaxseed and hay infested with the 
weed is unlawful, After everything else 
failed, Woods treated the field. The next 
crop was highly profitable and free from 
thistles, 

George Tunada, of Dutch Flats, near San 
Diego, Calif., was in a bad way with wire- 
worms, nematodes, beetles, corn borer, and 
other root and foliage pests. He says: “After 
treatment by the Woods machine I grew ex- 
cellent crops of sugar corn and carrots on 
land that had been too infested to grow any- 
thing, Another plot was so infested that I 
had to discontinue growing tomatoes. After 
treatment by Woods’ machine, I grew a 
profitable crop with no evidence of pests. 
Still another plot of cabbage was a total loss 
because of pests on roots and heads. Woods 
treated this field for me, too, and I grew a 
fine crop of red cabbage, every head was 
large and solid.” 
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There it is—the experts say it can’t be so. 
The farmers who are begging for machines 
and custom work aren’t paying any attention 
to the experts. 

The 72-year-old inventor has no desire to 
make a fortune. He does have a fierce, 
almost zealot’s urge to help his brother farm- 
ers. One company made him a handsome 
offer for his patents. When it wouldn't write 
into the sales contract an agreement to 
manufacture a minimum number of ma- 
chines a year, he got suspicious that it meant 
to “bury” his invention. Despite an even 
better offer, he turned the company down 
and stalked off. Now he feels his machine 
will one day not only be at work on fields all 
over America, but elsewhere in the world, as 
soon as experimentation can be made in each 
climate and soil type. He will not permit it 
to be used in a new area until it has been 
tested on sample plots. And he is quite 
candid as to its limitations. 

“Well, right’s right and wrongs nobody,” 
he says. “The machine won't cure virus dis- 
eases. It will kill morning glory only when 
the ground is very dry, It won't work well 
unless clods are broken up. But, I'll tell you 
something—I ain't had a cold since I sniffed 
those fumes 25 years ago.” END 


Jeep Gets New Civilian Comforts 


Gls won't recognize a ride in a jeep any- 
more—most of the bounce is gone. In 
the latest models, the bone-jarring, old-style 
seats have been replaced with seats of the 
station-wagon type (left, above) having 
newly developed zig-zag springs and thick 
cushions. 

Willys-Overland engineers have incor- 
porated some other changes, too. They have 
provided an air vent under the windshield, 


108 rorutar science 


and have mounted the windshield itself in 
rectangular metal tubing (right). Channels 
in this tubing hold the side curtains. The 
curtain is simply slid into the channel, elim- 
inating buttons or any other fastening. 

Mechanical improvements include greater 
ground clearance below the steering link- 
age, to improve driving ease off the road, 
and a foot-operated, starting-motor control 
that aids cold-weather starting. 


— 


ij ] 
| PHEATER | 1SI0\ 
eee: 


The Big Fight 


Tran 


mitted 


Direct from Ringside 


"Il soon see top television shows 
the huge screens of m 
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—new types of equipment w 


By George H. Waltz, Jr. 
Drawings by Lester Fa, 


ms and Walter Popp 


ELEVISION is coming to your neighbor- 

hood theater. Soon, say experts, movie 
houses will be dishing up special television 
entertainment instead of second-rate second 
features. You then will be able to relax in 
a comfortable seat and enjoy championship 
boxing bouts, World Series baseball, bowl 
football games, and important news events 
as well as if you were right on the spot, And 
many of these special TV theater shows will 
not be flashing on the screens of home re- 
ceivers, 

Most important of the factors bringing 
television to the movie houses is new equip- 
ment able to project bright, movielike tele- 


vision images on a full-size theater screen. 
But basic dollars-and-cents business is in- 
volved, too. Theater owners have their ey 
on audience-pulling television features, 
while sports promoters see the possibility of 
$10,000,000 box-office gates in television 
rights leased to theaters. A championship 
prize fight, they point out, could be staged 
in a small studio instead of a big arena and 
be viewed by millions of fight fans— 5 
cents or $1.10 each—all over the country. 

The same reasoning applies to the big 
commercially sponsored TV shows—the spon- 
sors want bigger audiences; the movie men 
want those audience-pulling shows in their 
theaters. 

When television pictures do reach your 
local theater—successful demonstrations al- 
ready have been made in several major 
cities—they will get there via one of five 
different types of video projectors now being 
groomed for the job. The basic systems 
are shown on the following pages. > 
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REFRACTIVE & REFLECTIVE PROJECTION 


Tue refractive and reflective methods of 
TV theater projection resemble the basic 
methods used in the familiar projection-type 
home receivers—they project the images 
formed on a cathode-ray tube directly onto 
a remote screen, 

In the refractive system, a projection lens, 
placed directly in front of a high-voltage pic~ 
ture tube capable of producing brilliant 
images, throws the images on the screen, It 
is very similar to motion-picture or lantern- 
slide projection, with the cathode-ray tube 
simply replacing the film in the projector. 

The reflective system, on the other hand, 
makes use of a spherical mirror and a ring- 
like corrective lens to magnify and project 
the tube’s image. Originally developed as an 
astronomical telescope—and now widely 
used in that science—it is usually called 
the Schmidt system after its astronomer-in- 
ventor, Basically, the desi 
projector resembles that of an old-fashioned 


Most direct way to project television on a big 


screen is with a lens in front of the cathode 
tube. A typical refractive projector 
Television model that awn. abov 
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“magic lantern,” with the brilliantly glowing 
picture tube taking the place of the illumi 
nated post card, and with a spherical ma 
nifying mirror replacing the flat reflecting 
surface, The ringlike lens corrects for the 
spherical distortion introduced by the mir- 
ror. The picture tube faces away from the 
screen in the Schmidt system, its image be- 
ing picked up by the spherical mirror and 
projected forward to the screen through the 
correcting lens that circles the tube's neck. 

In both the refractive (lenses) and re- 
flective (mirror and Jens) systems of projec- 
tion the brightness of the final picture on the 
screen depends entirely on the brilliance of 
the image formed on the cathode-ray tube. 
For this reason, extremely high voltages 
must be used to produce a cathode-ray beam 
powerful enough to get the maximum light 
output from the tube’s fluorescent screen. 
Voltages as high as 80,000 often are neces- 
sary, However, the tubes can be small in 
size, frequently having pictures hardly larg- 
er tha amp. 


Reflective, or Schmidt, system of projecting 
television uses mirror and lens to get big image. 
Latest RCA model (above) can fill a 15- by 20- 
ft. screen, may be available late this year, 


REFLECTIVE PROJECTION 
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INTERMEDIATE-FILM PROJECTION 


Since cathode-ray tubes can provide only 
a limited amount of light for projection, some 
engineers favor a theater-television system 
in which the final brilliance obtained on the 
screen comes not from a picture tube, but 
from some outside source—an incandescent 
lamp or a carbon are, 

One such system is the intermediate-film 
method of projection, which has been suc- 
cessfully demonstrated at New York’s Para- 
mount Theater, This is a continuous, three- 
step process making use of a direct 
television receiver, a special sound-on-film 
motion-picture camera, a high-speed film 
processing unit, and a regulation movie- 
theater projector. The TV images, displayed 
in this case on the tube’s screen as negative 
images, are photographed continuously on 


systems that have seen actual use 


he U.S. 


film by the camera, which has 
altered to compensate for the differen 
m the 24 exposures per second 
ing movies and the 30 images per sec- 
ond used in television, 
the film is exposed, it enters an auto- 
matic, high-speed, high-temperature film 
processor, where it is developed, fixed, and 
dried, From the processor it is fed directly 
to the motion-picture projector. Elapsed 
time from TV image on the receiver to 
projected image in the theater—56 seconds! 
‘A number of companies, including the 
Radio Corporation of America, Eastman 
Kodak, and others, are experimenting with 
the intermediate-film process. Among the 
improvements being tested are magnetic 
sound recording and a more precise shutter 
and film-moving system that will give > 
smoother motion. 


been 
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\COPHONY PROJECTION 


Mosr revolutionary of the TV projection 
systems is Scophony®, It has no cathode-ray 
tube at all, but uses a light valve, rotating 
mirrors, and an are or incandescent lamp to 
turn the television signals into screen images, 

Two things are needed to make a tele- 
vision image in any system: spots of light of 
the proper brightness, and a way to scan, or 
place those spots in the correct positions to 
form the picture. In ordinary electronic 
television, the spots are created by varying 
the strength of a cathode-ray beam in ac- 
cordance with the incoming signal, and the 
spots are placed by moving the beam, In 
Scophony, the spots are made by varying 
the strength of a light beam with the valve— 
a sort of continuously changing filter—and 
placed by reflecting them from the mirrors. 

The light valve is a liquid-filled cell con- 
taining a quartz crystal. The crystal is 
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LOW-SPEED 
ROTATING MIRROR 


SOUND WAVES IN LIQUID 
INSIDE CELL REGULATE 
"AMOUNT OF LIGHT TRANSMITTED 


connected to the incoming television signals, 
converting them into high-frequency sound 
waves, The varying sound waves change the 
liquid’s index of refraction—the amount it 
will bend a beam of light passing through it. 
Thus the signals control the amount a light 
beam will be bent passing through the cell, 
and therefore the amount of light that will 
pass directly through it. This makes the spots 
of light of the proper brightness. 

To place these spots in their right posi 
tions, Scophony has two motor-driven, many 
sided, mirrored drums—one to scan from side 
to side, the other up and down, A small, 
high-speed scanning drum picks up the light 
spots from the valve and reflects them, one 
by one, to form a single horizontal line on 
‘one of the mirrored faces of a low-speed 
scanning drum, The low-speed drum, with 
the aid of a lens, projects each line, one be- 
low the other, onto the screen to form the 
completed image. 


Skiatron system, used in wai 


SKIATRON PROJECTION 


Sri. in the laboratory stage of develop- 
ment, the skiatron system of TV projection 
promises one of the simplest methods of put- 
ting bright images on a big screen, It uses 
an independent light source, but with an all- 
electronic image-forming device, thus elimi- 
nating the difficulties usually involved in 
mechanical scanning, 

The heart of the system is a new kind of 
cathode-ray tube—the skiatron tube—that 
has a screen of electro-sensitive crystals 
(such as potassium chloride) rather than the 
fluorescent screen found on ordinary cath- 
ode-ray tubes, These electro-sensitive crys- 
tals act just the opposite way fluorescent 
screens do, Instead of glowing when struck 
by a beam of electrons, they darken—and 
darken in direct relation to the strength of 
the electron beam hitting them. 

Placed a television-ree 


ver circuit, 


e radar, employs special cathode-ray tube to make pi 


the skiatron tube produces “shadowgraphs,” 
or lantern-slide-like transparencies, rather 
than brilliantly glowing pictures, By arrang- 
ing the tube’s components at a 45° angle, 
rather than in a straight line as in the normal 
cathode-ray tube, the concentrated beam 
from a powerful light source can be used to 
project the tube’s filmlike images onto a 
large screen, The skiatron projection sy 
tem, in effect, makes it possible to employ 
the normal movie-projection technique used 
in the intermediate-film method—without 
the intermediate film! By using three-tube 
arrangements with filters, skiatron could also 
project color television, 

The skiatron tube, still under develop- 
ment for television, saw war use in project- 
ing radar images aboard battleships, One 
difficulty, which was unimportant in radar 
but must be corrected for television, is the 
relatively long persistence of the shadow 
image it produces. END 
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ine would increase the range of a submarine and enable it to be submerged longer. 


ATOMIC ENGINE ROOM 


NUCLEAR RADIATION 
EXCHANGER REACTOR SHIELDING 


Will Atomic Engines 


Be Mobile? 


By Volta Torrey 
PS photos by Hubert Luckett 


ESTINGHOUSE engineers are prepar- 
ing now to assemble the U. S 

first atomic engine, It will be the first nu: 
clear reactor designed to turn a propeller. 
This one, its sponsors say, will never go 
to sea or take an airplane off a runway, It is 
to be permanently based on the Atomic 
Energy Commission’s new Reactor Farm in 
Idaho, 600 miles from the ocean, But some 
day this reactor may be as highly valued an 
historic treasure as the Wright brothers’ first 
airplane—because it is expected to be the 


favy's 
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Navy will get experimental 
model. Delayed neutrons will 
make it safe and easy to run. 


prototype of many propulsion units that will 
be run with fissionable atoms just like those 
now put into bombs. 

Engines of this type may add tens of 
thousands of miles to the cruising ranges 
of ships. Running such engines, moreover 
will be quite simple, and blowing 
will be extremely difficult—yet each one 
will have to be imprisoned like a criminal. 

Heavy walls will surround this engine be- 
cause those strange little things that the 
physicists call neutrons are to be used in it, 
to split atoms, to produce heat, to turn a 
shaft. Having too many neutrons at large 
is so unhealthy that they must be firmly con- 


one up 
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The number of protons in an atom lim- 
its the number of neutrons that can remain 
forever in its nucleus. A lot of protons can 
bind an even larger number of neutron 
together, But when the number of protons 
is reduced, the number of neutrons that can 
stay in a nucleus with them is often reduced 
considerably more, 

An atom of Uranium 235, for example, 
has 92 protons and 143 neutrons, But an 
atom with only half that many protons (46) 
not permanently accommodate more than 
64 neutrons, which is less than half (71.5) 
of the number of neutrons in the uranium 
atom, 

A nucleus that is overloaded with neutrons 
behaves, at first, like any other kind of 
overloaded machine or man. Instead of 
collapsing instantly, it usually wobbles along 
for a while, Nevertheless, sooner or later, 
the machine must be strengthened or some 
of the load must be removed. 


Wobbling Explains Radioactivity 


Physicists call atoms that contain too 
many neutrons “unstable.” ‘This instability, 
or tendency to wobble, makes them radio- 
active, And that is simply a scientific way 
of saying that something is sure to happen 
to them. 

An unstable nucleus may strengthen itself 
by giving birth to a meson—one of the 
marvelous things that scientists are now 
studying very intently, Within the nucleus, 
this meson may turn into a different kind 
of meson, which may give birth to an elec- 
tron, And if you were to examine an atom 
after such changes inside of it, you would 
find that it had become an atom of a differ- 
ent element, because an additional proton 
would have appeared in it, and one of its 
neutrons would have vanished, 


To show your friends how a nuclear reactor is 
controlled, surround a coffee cup with sponges 
to represent shielding and insert another sponge 


But, as you might well imagine, having 
a child and a grandchild takes time—and 
a wobbly, overloaded nucleus often can 
stabilize itself more simply by throwing off 
part of its neutron burden, Several kinds 
of radioactive atoms just heave a neutron 
ut when they are overloaded, 

The neutrons that are tossed out intact 
but tardily by the new atoms created when 
atoms of Uranium 235 are split are politely 
referred to by reactor experts as “delayed” 
neutrons, They tend to make nuclear re- 
actors sluggish and, consequently, are ex- 
tremely helpful, because the sluggishness of 
reactors makes it quite easy for men to 
control them, 


What Will Be Cooking 


If you could look into the boiler of the 
engine now being designed for the Navy, 
and see with the help of some impossibly 
powerful microscope what the physicists 
say will happen in it, you would see hordes 
of free neutrons splitting enormous numbers 
of atoms of Uranium 235, The free neu- 
trons would virtually never break one of 
those atoms into two equal halves, Instead, 
they would break the big atoms into smaller 
atoms of tin, antimony, arsenic, zinc, and 
about two dozen other elements—but nearly 
all of those new atoms would be overbur- 
dened with neutrons, If one was not, the 
other one that had come out of the same 
uranium atom would be very seriously ove 
loaded. 

Those new atoms would contain too 
many neutrons because only a few of each 
uranium atom’s 143 neutrons would have 
been knocked out when the big atom was 
split, Most of its neutrons would cling with 
the protons in the nuclei of the newly 
formed lighter atoms, But the protons of 


to represent control rods. Drawing the rods out 
permits the reactor to start. Shoving them back 
in retards it because they “absorb” neutrons, 
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those new atoms would not be able to hold 
so many hangers-on together forever, and 
in the course of time quite a few of them 
would be thrown out, 

Tf you could focus your imaginary super- 
super-microscope on a single atom’s nucleus, 
you might find that it was an overloaded 
and shaking bit of bromine—an element fa- 
miliar to chemists as a reddish-brown, ev 
smelling liquid, By having meson descend- 
ants within its nucleus, this atom might 
turn a neutron into a proton, and become 
an atom of krypton, which is one of the rare 
gases in the atmosphere. 

But, if you looked very, very closely, you 
might find that this krypton atom was un- 
stable, too, If it went on having children 
and grandchildren, it eventually would be- 
come an atom of rubidium, a soft, silver 
white metal. 

That excited krypton atom, however, 
might practice birth control and_ stabi 
itself by simply hurling out one of the neu- 
trons responsible for its agitation. No one 
has ever seen a krypton atom do this, and no 

ill, But the physicists can prove 
whenever a great many atoms of 
Uranium 235 are split, neutrons will emerge 
tardily from several kinds of radioactive 
fragments such as that krypton atom. 

They even know, in fact, how many ne 
trons can be counted on to be unavoidabl 
delayed: one percent of all the neutrons 
freed will not appear until a hundredth of 
a second or more after the Uranium 235 
atoms have come apart. A substantial num- 
ber of them will be about eight seconds late, 
and some will be a whole minute behind 
time, 


The Dragon at Los Alamos 


Ingenious and daring experiments were 
performed to find this out, Prof, O, R, 
Frisch and_ his ants at Los Alamos 
almost produced a bomb, momentarily, in 
a device that they called the Dragon. In 
it, a slug of Uranium 235 was allowed to 
fall through a hole in a larger chunk of the 
same material resting on a table. 

While the slug was going through that 
hole, millions of neutrons popped out and 
broke a great many Uranium 235 atoms. 
But the slug passed on, through a hole in 
the table into a box beneath the table, before 
enough neutrons had gotten out of the fission 
fragments to split enough more atoms to 
cause trouble, F, de Hoffman, B. T. Field, 
and B. R, Stein examined this slug, found 
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that neutrons still were coming out of it, 
and counted them. 

The tardiness of such neutrons made it 
difficult to design a bomb, but comparativ 
easy to design controllable reactors, None 
of the latter ba- exploded. because the 
delayed arrival of some of the neutrons 
always gives the operators of such reactors 
~and the electrical devices that aid them 
ample time in which to act whenever 
things start to happen too fast. 


The Spoon in the Cup 


The “neutron flux” in a controllable re- 
actor is regulated very simply, If you have 
eaten frequently in railroad dining cars, you 
probably have learned to reduce the danger 
that your coffee will be spilled by leaving 
your spoon in the cup, The spoon retards 
the rate at which the waves in the liquid 
can grow higher and thus become big 
enough to pass over the cup’s rim, Some- 
thing better than a spoon, however, can 
be left in a nuclear reactor. 

There are materials that absorb neutrons 
as readily and even more quickly than 
sponges absorb water, Rods made out of 
those materials are run through the reactors, 
Th ¢ it possible to control the rate at 
which the number of neutrons at work rises, 
and thus regulate the temperature of the 
reactor, 

To start the atomic engine, some 
of those rods will be drawn out, To allow 
more neutrons to split more atoms, another 
rod will be partially withdrawn, And to 
slow the reactor down, by reducing the num- 
ber of neutrons on the job, one or more of 
the rods will be shoved back in far enough 
to absorb as many of them as necessary. 
‘Those rods may even be adjusted automati- 
cally by devices comparable to the thermo- 
stats that regulate ordinary furnaces in 
many homes, 

“To keep a pile running at a steady rate,” 
says Enrico Fermi, who built and ran the 
first one beneath a stadium in Chicago, “is 
an art that can be mastered in a few hours. 
Hence, every man in the crew of an atomic- 
powered ship may learn to apply the brake. 

But might not an enemy’s bomb or shell 
cause an atomic reactor to blow up? 

This would be highly improbable because 
(4) the same shielding that would protect 
the crew from radioactivity could serve as 
armor to protect the atomic boiler, and (2) 
that boiler could be so designed that loss 
of control of its temperature would result 


New reactor station in Snake River Valley of 
Idaho will cover 625 square miles. A materials- 
tester and a propulsion unit for the Navy will be 
first two reactors built there. Eventually, many 
more experimental atomic engines may We tried 
out in this scenic area of the Rockies. 


only in a big fizzle, It could, in fact, be 
made less liable to blow up than other parts 
of a ship. 

Although uranium has been mined for 
eight centuries, and used to color crocks, 
imitation jewels, and the caution lights in 
traffic signals, there is no record of it ever 
having exploded except under conditions 
that are hard to bring about. 


Why Reactors Are Big 

Puncturing the casing of a controllable 
atomic boiler would let neutrons escape and 
tend to reduce the rate at which it produced 
heat, But those neutrons, and the other 
radiation that would zoom out with them 
from the unstable atoms in the reactor, 
might be very harmful to people, 

‘The shielding that protects people is what 
makes most controllable reactors big and 
cumbersome. Ways to reduce its weight 
may be found with the help of the specially 
designed materials-tester soon to be built. 

A second reason for the immensity of 
some reactors is that they are run with 
uranium that contains only a small percent- 
age of fissionable atoms. But the Navy reac- 
tor is to be run with fuel that has been 
“enriched” with such atoms, Hence, its 
boiler may be quite small. 

In this respect, it will be a sister of the 


two smallest reactors now running. Both 
are at Los Alamos, One is called the Water 
Boiler because its fuel is fed to it in liquid 
form, The other is called Clementine, be- 
cause its diet is Plutonium 239, for which 
the wartime code name was “Forty-niner.” 


Atomic Submarine First 


The Navy engine’s fuel tank—which will 
also be its boiler—will have to be taken out 
periodically so that the fragments of broken 
atoms can be removed, and fresh, fissionable 
atoms inserted. But the tank will not be 
noticeably lighter when its contents have 
been used up than when they are fresh be- 
cause, despite the tremendous amounts of 
heat that this fuel yields, only a tiny frac- 
tion of its weight will be converted into 
energy. 

The first actual installation of such an 
engine, many engineers ieve, is likely 
to be in a submarine. There it would be 
advantageous because nuclear 
be consumed without oxygen, In a 
submarine, moreover, tons of batteries and 
fuel might be found to be unnecessary. 

Suppose that such submarines, roaming 
the seven seas, and remaining submerged 
as long as their crews were willing, also 
were equipped to plant atomic mines or flip 
atomic projectiles into areas like Pearl 
Harbor . 

Suppose, too, that men continue to make 
the planes that carry bombs bigger, and 
nuclear reactors smaller . 

These grim thoughts are not ridiculous, 
Millions of dollars, from your pockets and 
mine, are being spent to make developments 
of this sort possible—and the only alterna- 
tive is to persuade the leaders of other 
nations that atomic energy must be con- 
trolled internationally, END 


Rhenium Metal Found Radioactive 


As rrenicten but not previously confirmed, the 
rare metal rhenium has been found to be natu- 
rally radioactive, Prof, W. F. Libby, of the Uni- 
versity of Chicago, reports. Belonging to the 
manganese Tamily, this heavy, silvery metal has 
been used in special lamp filaments and as a 
chemical catalyst. It now becomes one of a few 
known examples of naturally radioactive ele- 
ments outside the well-known uranium-radivm 
and similar families. Others include naturally 
radioactive isotopes of potassium, rubidium, 
samarium, and lutecium, and more may be dis- 
covered, chemists foresee. 
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ing Up in a Bubble. Three pas- 
sengers fit comfortably in the wide seat of 
the latest Bell-47D1 helicopter shown 
above. A 40-percent increase in payload to 
500 Ib. was achieved by reducing the rotary- 


ing aircraft fuel tanks is now just a 
minute job at the Marine Corps Air Station, 
El Toro, if. Thanks to the homemade, 
portable unit above, invented by M/ 
Eddie Reynolds, repair work need not wait 
for a “de-fueling’ truck to be available. 
The 80-Ib. machine, built of salvage parts 
including an electric transfer pump from an 
old Corsair, can be reversed to fuel planes, 
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wing craft’s empty weight by 150 Ib. This 
decreased weight also permits the new 
model, say the designers, to hover motion- 
less at 10,000 feet—double the previous 
altitude—for mapping and other surv 


Turrets Get Freeze Test. 
ing “storm suits” to protect them 
temperatures as low as 65° F. below zero, 
General Electric engineers test gun turrets 
that will go into new models of the Air 
Force's 400-m.p.h. B-50 bombers. In addi- 
tion to being checked for the effect of low 
temperatures encountered at 40,000 feet, 
the turrets are subjected to strains simulat- 
ing high wind velocities of actual flight. 


Big “Copter Lifts Big Load. The 
Cierva “Air Horse,” Britain's first freight 
carrying helicopter, is designed to lift three 
tons of cargo or 24 passengers, plus a two- 
man crew. Its three rotors, geared as shown 
at right, are powered by a Rolls-Royce Mer- 
lin® 1,600-hp. engine, and give it a top 
speed of 154 mp.h. The landing gear is 
built to absorb vertical shock if the engine 
fails below 150 feet. Above that height, 
autorotation (windmilling) provides enough 
lift for a conventional power-off landing. 


Sky Compass Aids Polar Flight. 
‘This Navy compass works where other navi- 
gation aids fail—near the magnetic poles at 
times when neither sun nor stars are visible. 
Heart of the device is a Polaroid® glass lens 
with a clear cellophane star partially cover- 
ing it. By rotating the lens until light from 
the sky seen through the Polaroid and 
cellophane is as bright as that seen through 
the Polaroid alone, the navigator can read 
the sun’s direction on a scale. He then finds 
his direction of flight from tables. De- 
veloped by the National Bureau of Stand- 
ards, the compass works because sunlight 
reflected by dust in the sky is polarized— 
vibrates in one direction—at right angles to 
the sun’s direction, Thus, polarization angle 
tells the sun’s direction. 


REFLECTION OF 


CELLOPHANE STAR 
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to Spot Racing 


Overlooking the track, booth at left houses monitors, Parabola atop booth relays the signal 
two of the television cameras and the control to the TV station for a broadcast to home sets, 


Location of the five cameras for complete cameras give head-on view of horses. Coaxial 
e Three cables 


coverage of a race is shown  abov 
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cables connect cameras, booth, stewards’ room, 


Inside control room, monitor hanging from 
the roof image selected for relay to track 
camera in this photo is 


video reception, 


Progressively selected television views of the 
race are projected on this screen in the ste 

ard's room, giving complete picture from start 
to finish, Projector is an RCA-Schmidt type, 


By Harry Samuels 
PS photos by Hubert Luckett 


IELEVISION cameras came in a winner 
recently in trials for a new job at New 
York City’s Jamaica Race Track. 

In a test run, a battery of television 
cameras supplied track stewards with a 
close-up view of the horses from starting 
gate to finish line. Watching the race on a 
82- by 44-in. silvered screen, they were able 
to detect any infraction of racing rules any- 
where along the track. 


Each camera is connected to a monitor in the 
control room, showing scene it is tele 
ols the light le 
ge to be sent to the judges 


mple film strip taken of the monitor screen 
wows head-on view of horses entering home 
stretch. In addition, a sound track carries an 
ouncer's running description of the race, 


Now the inventors are secking the ap- 
proval of the various state racing commis- 
sions, They point out that one minute after 
the race is over, the stewards can back up 
any charge of a foul with a 16-mm. movie- 
film record. A special motion-picture cam- 
era photographs the TV scope, and the film 
is processed in less than a minute (PS, Jan. 
°49, p. 141). 

Although the system is intended pri- 
marily for on-the-track use, the TV pickup 
can be transmitted for home reception, re- 
ports Harry A. Rose, the inventor. END 
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up the groove. Blimp approaching 
carrier's light deck makes a landing circle like 
airplane. And even though speeds are slower, 
landings on narrow strip are just as tricky: 


Gas and gas. A fresh crew is aboard, wearing 
ife jackets because blimps work too low 


Gasoline for the still-turning 


s possible, Gas 


Carrier-Based 
Blimps Aid 
Sub Hunters 


U.S. Navy photos aboard U.S.S. Sicily 
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re =! 
Over the deck. Blimp is a little high for a pe 
fect sit-down on carrier but is squared-off 
erly, according to the landing-signal offi 
upstretched paddles. Lihes trail fi 


(helium) can also be supplied the carrie 
Note “human ballast” on the hand rails fore 
and aft, That big bundle in the stern (extreme 
left end of the car) is a rubber raft. 


‘AKING the deck guns off submarines 

(PS, June '49, p. 98) has made the gas- 
bag Navy a less vulnerable, more valuable 
sub chaser. A blimp can laze along just over 
the sea to give suspected water a good going 
over, Or it can speed up to 75 m.p.h.—far 
faster than any ship on or under the surf: 
And the big car has a lot of room for ele 
tronic search gear. 


Touchdown: USS. Sicily’ 

blimps dangling lines; muscle the delicate 
ly balanced gas hag to a landing on its single 
Wheel, Propellers keep turning. 


Stand by to launch! Hold-down men strain 
on the lines as man with “id” (left) waits signal 
to pull his wooden pin holding lines. Man at 
right keeps axe ready for emergency. 


The big disadvantage has been the short 
range of shore-based airships. Now the Navy 
is working on ways to base blimps on the 
carriers of hunter-killer task forces. Here are 
first pictures of the experimental operations 
in which blimps were kept out on patrol for 
days, far beyond normal cruising range. 

For some anti-sub jobs, the blimps proved 
better than destroyers or airplanes. Because 


Flying on the deck. Pilot must kee 
flying all the time blimp is on the deck, Doing 
so with car almost on deck is tricky business 
when the wind shifts, 


airship 
. Doi 


There he goes. Motors roaring to gain flying 
sed, the big bag climbs af ply to et clear 


of the ship. Blimps are surprisingly nimble, but 
moment of launch is always hazardous, 

blimps need handling only twice a day, round- 
the-clock flight operations were simplified. 


Supplied at sea with fresh crews, refueled, 
re-armed, the “rubber submarines” will 
probably play an important part in anti-sub- 
marine warfare. Next step is some kind of 
retractable mooring mast on carriers for 
easier handling and to permit shutting down 
engines for maintenance work. END 
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Giants “Hat” Measures 
When this mamn h “derby 
it forms a large spherical chamt 
inverted one below it, Called a photomete 
the chamber is used to measure how much 
light is emitted by a lamp bulb placed in- 
side. Here a Westinghouse 

a tiny radio-dial bulb for test 


er inserts 


Alpt 
By projecting letters and numbers 
sereen (right, below), this new Charact: 


cathode-ray tube can spell out wh 
sages, Coded impulses guide th 
beam to select and position th 


Inside Story of Wear. Why you 
wool coat wears out is shown in these pie- 
tures made by National Bureau of Standards 
ntists with th clectron microscope 
ally a fiber of wool has a. prot 
outer layer of interlocking 

(upper view). When this wears off, the soft 
inner structure (lower view) is exposed and 
soon disintegrates into a hole. The fibers 
were too thick to view directly, so pictures 
were made by usin plastic impressions. 
“shadowed” with a thin chromium coating, 


strom 


out like stencils in 
Inventor J. T. Me- 
engineer, plans 


characters, which are cu 

a disk inside the tube 

Naney, Consolidated Vull 
use the tut 


translate 


n recor 
to 1,000,000 a minute 


Logs” Make Cabins 
for the dudes at one Cali- 
walls that aren't wood at 

|. The “logs” are hollow concrete pipe, 
stacked on alternate layers of small, pre-cast 


Elevator Climbs W: 


A new kind of elevator that rides outside 
a building permits heavy, bulky merchandise 


® has a braced platform 
that rides up two rails set against the build- 
ing wall. It can handle objects up to 18 by 
10 by 9 ft. in size, weighing up to 7,000 Ib. 
Photo shows it lifting a car into the Chal- 
fonte-Haddon Hall Hotel, Atlantic City, N. J. 
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saddle blocks. Concrete lids plug the pipe 
as shown above at right. The cabins 
look like authentic Old West buildings, yet 
can be quickly built and are cool and fire- 
proof, The wove are on John F, Van 

's River Way Ranch, at Three Rivers, 


2 


Electric Blankets Warm Bees 


Now bees have electric “blankets” to keep 
them warm during cold northern winters. 
The “blankets” are aluminum trays, contain- 
ing Nichrome? resistance wires, that fit in- 
side the hives. The bees cluster over the 
units, keeping warm during cold weather 
when many bees normally dic, One thermo- 
stat controls the “blankets” in 20 hives. The 
photo shows hives at U.S. Dept. of Agric 
ture Experiment Station, Madison, Wis. 


Weatherdrome’s deck will provide 
space for helicopter and such obser. 
votion activities as tracking balloons. 


‘SAUCER SHAPED 
ANCHOR CONNECTED 
70 CABLE BY CHAIN 


| 
i 


ANCHOR CABLE — 


sreeamuneo 
SURFACE TANKS. 


Floating Islands 
To Report Weather 


TT HIS artis conception shows a 2,000-ton, 
450-ft. "weatherdrome” that the Coast 
Guard plans as replacement for its ocean-going 
weather ships. Anchored at sea, the ‘drome 
would rest on five support pylons 175 ft. deep. 
| Buoyancy tanks at the waterline and ballast 
poe ep tanks farther down the pylons would keep the 
ee cai platform on an even keel. The estimated cost 

is $6,000,000. The Coast Guard says that one 
drome would replace three 120-man vessels, 
WATER BALLAST saving man power. Edward R. Armstrong, 
(nooDeD "ON STATION") also has planned floating airfields (PS Feb. 

p. 78), designed the weatherdromes. 


sury 1949 129 


4, 


Baby Buggy Comes Apart 


Gerinc a baby carriage up and down 
stairs is easy with this one. It just comes 
apart, the upper part lifting off a foldable 


Playpen Doubles as Wading Pool 


Tms 8%-Ib., portable playpen, built of 
aluminum tubing and fish net, can be used as 
a pool. A damp-proof plastic bottom turns up 


Highchair Goes on Vacation 


Junror’s highchair, below, collapses so you 
can take it on vacation. Made of aluminum 
tubing and washable plastic, the chair weighs 


= 
chassis (right above). The buggy’s body, 
made of wood fibers bonded with Vinylited 
resins, is said to be as strong as plywood. 
Carry-Cab Corp., of New York City, makes 
the carriage, which weighs less than 35 Ib. 


at the edges to hold water. When the playpen 
is collapsed for carrying, its parts are rolled 
together and held by a strap, as shown at 
right above. Called the Playinet®, it is made 


by Dodge-Culp, Inc., of Little Neck, N. Y. 


only 10 pounds and is designed not to tip. 
When it is taken apart for traveling, every- 
thing but the tubing fits into a small suitcase, 
as shown at right below. It is made by 
WooDick Corp. of Madison, Wis. 


foe 


| 


EARTHQUAKE RESEARCH 


WWV's Sharp Tunes 


Insulated box guar 

one of the quartz 

tals whose ticks are 
cast to variety of 


hold radio transmitters 
on the beam, and aid 
navigators and scientists. 


Keep World in Step a nnn nen 


IDDEN among the Maryland farms 

about 20 miles north of Washington, 
D. C., is a radio station that is on the air 24 
hours a day—with some of the world’s dullest- 
sounding Listeners-in hear only 
whistles, clicks, and a few staccato Morse- 
code signals, interrupted periodically by a 
deep voice saying: “This is WWV, radio sta- 


tion of the National Bureau of Standards.” 

Yet, to a lot of people all over the world, 
these monotonous sounds are more interest- 
ing than Jack Benny—so interesting that the 
Bureau recently started another station, 
WWVH, in Hawaii. These odd sounds pro- 
vide ultra-precise yardsticks for measuring 
frequency and time. They help hold radio 
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dards scientists keep tabs with 
recorders on quartz crystal oscillators 


broadcasts on the beam, tell power compa: 


nies how to adjust their generators so your 
electric clock keeps good time, aid the send: 
ing of photographs by wire and radio, tune 
musical instruments, and assist scientists and 


engineers studying earthquakes, running geo- 
logical surveys, and making all kinds of meas- 
urements. 

Radio engineers must keep their transmit- 
ters tuned to their assigned frequencies—the 
FCC permits variations of only 20 cycles, 
about .002 percent. They do this with a fre- 
quency meter, which is essentially an ex- 
tremely accurate radio receiver. But how can 
they be sure the meter itself is calibrated cor- 
rectly? They check it against the signals from 
WWV, which vary less than one part in 
50,000,000, or .000002 percent. 

Some musicians and most of the manufac- 
turers of musical instruments no longer trust 
their ears to judge the standard note “A.” For 
them, WWV continuously broadcasts the “A” 
note—a 440-cycle whistle. The companies that 
make radio sets use one or another of WWV's 
ultra-precise frequencies to test the instru- 
ments with which they adjust new radio and 
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set nation’s frequencies. Pen wigg! 
dicate an error—here a few parts in a billion. 
television receivers. And anybody who needs 
to know what time it is with equal accuracy 
and a surprising number of people do—can 
listen to WWY's second ticks and the time 


ement every five in Morse 
code. The second ticks are actually beeps of 
1,000-cycle whistles exactly one second apart 
and lasting 5/1,000 of a second. 

It takes a lot of very fancy electronic equip- 
ment to keep the nation’s time (frequency is 
simply another way of stating time). But the 
basic gadget that marks seconds and tiny 
fractions of a second so accurately is nothing 
but a piece of quartz, chemically the same as 
sand on a beach. 

When quartz is vibrated mechanically, it 
generates electrical vibrations. Some phono- 
graph pickups, for example, use quartz crys- 
tals to change the vibrations of the needle in- 
to electricity. WWV has three quartz crys- 
tals, shaped with a jeweler's precision to vi- 
brate exactly 100,000 times a second. 

The crystals are protected from drafts, 
dampness, and cold more cautiously than a 
week-old baby. First of all, they are mounted 
inside sealed vacuum tubes. Then each crys- 


minu 


ments like these help measure power and 


I 
frequency of microwaves, ‘They are made with 


tal tube is enclosed in a heavily insulated box 
that has a built-in electric heater and thermo- 
stat. And the boxes are kept in an air-condi- 
tioned, concrete vault 30 feet below the 
ground. The vault is locked—no one goes in- 
side except in emergencies, for, despite these 
precautions, the crystals are so accurate that 
heat from a human body throws them off! 


“Best” Crystal Runs the Show 


All three crystals run continuously, but 
only the one that is “keeping the best time” 
is selected for broadcasting. This “best” 
100,000-cycle wave operates everything at 
WWYV. It is divided, with practically no loss 
in accuracy, into frequencies as low as 60 
cycles, so that it can drive ordinary electric- 
clock motors used to switch the signals on 
and off. Other divisions provide the standard 
440-cycle and 4,000-cycle whistles. It is mul- 
tiplied, again with little loss in accuracy, to 
make the carrier frequencies on which WWV 
broadcasts. Five transmission frequencies, 
from 2,500,000 cycles to 35,000,000 cycles, 
are used to insure world-wide coverage. 

Quartz crystals are the best standards of 


extreme mechanical precision, consisting mostly 
of accurately dimensioned pipes and cylinders. 


time and frequency we now have, but they 
do possess some disadvantages. They drift 
steadily. A good crystal clock may gain sev- 
eral seconds a year, even though its accuracy 
over 10-minute periods is better than one part 
in a billion. They operate at comparatively 
low frequencies, so that measurements up in 
the high microwave region can be made only 
by frequency multiplication, which involves 
much equipment and some loss in accuracy. 

Good frequency standards are badly 
needed at the very high frequencies. 
microwave relays that form inter-city televi- 
sion networks, for example, operate around 
8 billion cycles. An error of .002 percent seems 
small, but at those frequencies it amounts to 
60,000 cycles. You can fit six standard radio 
stations in 60,000 cycles! Thus, by reducing 
the amount of error, it might be possible to 
squeeze more stations into the overcrowded 
radio space. 

In television, too, better frequency control 
may become vital if many networks adopt 
RCA’s new system of synchronizing broad- 
casts from two stations using the same chan- 
nel but in different cities, Extremely accurate 
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eable components permit WWV, Be: 

station, to broadcast on several frequenci¢ 
Hihepewer transmitter covers world night ry 
day with WWV's time and frequency signals. 


synchronization would permit use of the 
same channel by stations much closer to- 
gether than is now possible. Without it, tele- 
viewers in between the two stations would 
see “venetian-blind” interference on their 
screens, 

The very high frequencies are finding 
many other applications, too. Radar works up 
there, for example. So do the new navigation 
systems, weather-reporting networks, blind- 
bombing techniques, control systems for 
guided missiles, atom smashers, industrial 
heating devices, and some medical instru- 
ments. 

‘One of the new uses of very high frequen- 
cies is microwave spectroscopy—the study of 
the way atoms and molecules absorb micro- 
wave radio beams. From this study are com- 
ing promising methods of controlling fre- 
quency and telling time. 

All atoms and molecules can be made to 
change their internal arrangements if fed en- 
ergy of the correct frequency. They will soak 
up energy of just that frequency and no other. 
This means they can be used as standards of 
frequency or time. They are more accurate 
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enough to make a difference of around half 
a minute every century, besides changing for 
no good reason every once in a while. 

For some substances, like ammonia, one of 


standard and clock that is controlled by the 
microwave absorption of ammonia (PS, Mar. 
’49, p. 143). It has a quartz crystal and fre- 
quency multipliers to generate the 24-billion- 
cycle signal absorbed by ammonia. The sig- 
nal is fed into a tube containing ammonia, 
which will absorb most of it as long as it is 
at exactly the right frequency, creating a dip 
in the output from the other end of the am- 
monia container. Variations in the dip auto- 
matically adjust the crystal to bring it back 
to the right frequency. 

But the ammonia clock still requires clum- 
sy and expensive equipment—quartz crystals, 
frequency multipliers, and servo-mechanisms. 
Dr. Harold Lyons, who built the first model, 
is now trying to eliminate these by working 
down from the high atomic frequencies in- 
stead of up from the low crystal frequencies. 


“Magic-Tee” Controls Atom Clock 


One possible method will use a “magic 
tee,” a T-shaped arrangement of square cop- 
per pipes (waveguides). The magic tee acts 
as an electric gate. When the electrical loads 
on the two arms are balanced, no current 
(very, very high frequency current, that is) 
gets through the straight part. But when the 
Toads are unbalanced, current will flow. In 
Dr. Lyons’ proposed setup, the load on one 
arm will be a cell filled with ammonia gas, 
which will balance the load on the other arm 
so long as it does not absorb any current. 
The ammonia will absorb current only at its 
2A-billion-cycle absorption frequency, so the 
loads can be unbalanced only at this fre- 
quency, and only current of this frequency 
can get through the magic-tee gate. This 
precisely regulated frequency can then be 
divided into any desired value. The chief 
difficulty here is building the 24-billion-cycle 
amplifier needed to go with the device. 

An ammonia clock should be accurate to 
about one part in 100,000,000-—twice as good 
as a quartz-crystal clock. It might be even 
more accurate except for a characteristic of 


Quart: tals lose their ition’s 
timekeepers to more reliable i ti 
One proposed ammonia clock (above) uses a 
microwave “feedback” oscillator controlled by 


all atoms and molecules. We have been tell- 
ing you that atoms and molecules absorb ra- 
dio waves of exactly one . Actu- 
ally, however, this is not quite true. They 
really absorb waves over narrow ranges of 
frequencies, which thus limits their accuracy. 
The width of these ranges depends on the 
particular atom or molecule, the speed at 
which it moves, and how much it is bounced 
around by bumps against the walls of the 
container and other atoms or m« 

In the search for still higher accuracy, a 
somewhat different atomic clock is being de- 
signed for the Bureau by Prof. Polykarp 
Kusch, of Columbia University’s atomic- 
beam laboratory. Dr. Kusch’s clock will use 
atoms of cesium, a soft, silvery metal used in 
photoelectric cells. They will travel down a 
Jong vacuum tube, past several magnets, to 
a hot tungsten collector wire. The magnets 
will be arranged to make the cesium atoms 
move in a curved path that ordinarily misses 
the collector wire. However, when radio 
waves of just the right frequency (about 10 
billion cycles) are applied to the cesium 
atoms near the center of their path, the inter- 
nal magnetism of the atoms will be altered, 
changing their path so that they do hit the 


cesium long tube between 


magnets. 
waves of right ee juency change internal mag- 
netism of atoms, m: making their path through mag- 


Still more accurate clock would send atoms of 
Micro- 


collector wire, Almost as soon as the cesium 
atoms strike the hot tungsten, they boil off, 
but leave behind their electrons. The elec- 
trons added to the collector make a signal 
current that is amplified to control the 10- 
billion-cycle radio-wave generator, the signal 
appearing only as long as the generator is at 
the right frequency. The signal's absence 
automatically corrects the generator, 

The beam clock, still in the planning stage, 
is expected to be accurate to about one part 
in 10 billion. It will be much better than the 
ammonia clock, mainly because its .thin 
stream of cesium atoms will not suffer as 
much from collisions. One difficulty, how- 
ever, will be getting rid of the cesium metal 
that will build up on parts of the apparatus, 
eventually clogging the narrow slits that keep 
the beam sharp. 

These new devices—and others that are 
still vague ideas in the brains of Bureau of 
Standards physicists—will make time and fre- 
quency measurements more fantastically pre- 
cise than ever before. They will make WWV's 
broadcasts more interesting to scientists, en- 
gineers, and military men. But to anybody 
else, the whistles, clicks, and code signals 
will still sound as dull as ever. END 


netic field shift to take them to collector wire. 
ama 


on right tial accuracy 

EF the atom clock is one scenad errr in 800 years 
menowave 
santOn 
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How Much 
Vind Can 


TH Navy's doctors know now what hap- 
pens to a man when he bails out of an 
airplane going almost 460 m.p.h. And con- 
trary to some German reports, based on war- 
time research, they find that while he can 
take it, it sure pushes him out of shape. 

Two enlisted men volunteered for tests in 
an eight-foot wind tunnel at the Naval Medi- 
cal Research Center, Langley Field, Va. Its 
36-blade, 16,000-hp. fan blew dust-free air 
at them for one or two seconds at a time at 
speeds up to 458 m.p.h. As shown at right, 
cameras recorded what happened. 

At as little as 131 m.p.h. the skin tissue 
over the cheeks and neck began to ripple. 
The wind flattened wrinkles, pushed the nose 
to one side, and spread back the loose skin on 
the neck. At 195 m.p.h. the heavily padded 
flight helmet worn was found to have too 
much wind resistance, and a tighter, cloth 
helmet was substituted. 

As velocities got above 400 m.p.h. the men 
had to tilt their heads slightly forward to 
keep their eyes closed—the wind tended to 
blow them open. The doctors estimated that 
at 458 m.p.h. the “local velocities”—the speed 
of the wind over the curved areas of the face— 
might have been as high as 728 m.p.h., only 
slightly less than the speed of sound. The 
men complained of no particular discomfort, 
but without the lab’s elaborate safety precau- 
tions things might have been a lot different. 

‘Asa result of the test, Navy pilots and air- 
crewmen will probably wear face hoods for 
protection in bailouts at high speeds, 
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Harvester Cheps Silage 

Quick change-over from windrow to row- 
crop working is easy on this new automatic 
field harvester. An attachment for either op- 
eration can be teamed up with the basic unit 
in about 15 minutes. If necessary, they can 
be swapped right in the field in a half-hour. 

Pictured above is the combination that 
automatically picks up hay from the windrow, 
chops it, and blows it into a trailing truck 
for removal to silo. Shown in inset is the 
cor-harvesting unit, which sweeps along a 
row, cutting and chopping corn for silage. 
A device that shakes out dirt and stones is 
also available for use with the windrow pick- 
‘up. The equipment is made by New Holland 
Machine Co., of New Holland, Pa. 


Trailer Totes Whole House 


‘Tuus tractor-trailer packs a whole house. 
Its 80 compartments are loaded at the end 
of the factory assembly line with 3,300 parts 
and 4,000 nuts and bolts — including all 
plumbing and fixtures — needed to erect a 
porcelain-enameled Lustron Home®, At the 
home-owner's location, the trailer with its 
46,000-Ib. load serves as a complete home- 
construction storehouse. White Motor Co., 
of Cleveland, makes the trucks. 
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Hoist Saves Lifting Milk 


A curtp can lift full milk cans into or out 
of a 2%-ft.-high electric cooler with this new 
hoist. Farmers, who lift more than a ton a 
day if their production reaches 10 cans of 
milk, now need only fasten a clamp around 
the neck of the can and turn a self-locking 
crank. The new hoist is non-electric and uses 
a stranded steel cable. Developed by West- 
inghouse as an attachment for a milk cooler, 
it retails for about $32.95, 


Portable Filter Purifies Water 


Gravrry does all the work in this double- 
deck water filter. So simple and easy to carry 
that it can be set up anywhere, it lets water 
drip from the top container to the lower one. 
All sediment, off-color chlorine taste, and 
other impurities are taken up by two stain- 
less-steel screens and a carbon pad, which 
contains an element eliminating bacteria in 
the pad itself. Sparkler Mfg. Co., Mundelein, 
TIL, makes it. 


5 b Sean 


Bathtub Trains 
May Haul Ships 


B“ ships may someday be carried bodily 
across the mountains of Mexico. This am- 
bitious plan is being urged as the best way to 
end Panama Canal traffic jams. 

The ships would be hauled across the 
Isthmus of Tehuantepec, route of the ’49ers, 
floating in water-filled cradles like huge toys 
in bathtubs. These “bathtubs” would be sup- 
ported by railroad trucks rolling on ten pairs 
of tracks, laid side by side. Built-in locomo- 
tive units would power the cradle. 

At the two ocean terminals, the tracks 
would run down grade into the water, like 
the tracks used to haul out yachts. The empty 
cradle would be run down and filled with wa- 
ter, and the ship would enter the cradle just 
like a drydock. The gates would then be 
closed, and the cradle, now carrying the float- 
ing ship, would roll up onto dry land. 

The route of the ship railway would 
roughly parallel the 188-mile railroad that 
now crosses the isthmus. Backers of the plan 
declare it less expensive than a doubled Pan- 
ama Canal or a new canal over another route. 
It should also be less vulnerable to air bomb- 
ing. Such a line has been proposed in France 
between the Atlantic and the Mediterranean 
(PS, Nov. ’32, p. 43). END 
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Sketch shows how hhuge cradle would be mount- 


ed on 1,200 railroad wheels. Ends of the cradle 
would out like @ big, gatee for the ship to 
enter and leave via canals at the two terminals. 


Map shows how shorter route along West Coast 
would save 1,000 miles. to = -—on runs 
between Atlantic and ific e would 
txtend between Puerto Mexico and Salina Cruz, 


French Truck Lugs 130 Tons 


‘Tuus new French truck could almost carry 
in its cab the Renault shown alongside. One 
of the world’s largest tractor-trailers, it 

«weighs 75 tons and can carry a 180-ton load 


=e 
eG 
at about 9 m.p.h. It is 86% ft. long, 13 ft. high, 
and 15 ft. wide. The eight-cylinder, 220-hp. 
engine has 12 speeds forward and four in 
reverse. The tractor was designed by Willeme 
and the trailer by Scari for the Lancia Co. 
The truck will be used in Portugal. 


Big Truck Is Post Office 


Newest addition to the Government's fleet 
of rolling post offices is this SuperTwin® that 
carries 30 percent more mail than a railway 
post office. It is 45 ft. long, but has a turning 
radius of only 35 ft., thanks to its articulated 
design and interconnected front- and rear- 


wheel steering. A vertical hinge at the articu- 
lation point (behind center axle) lets the 
Twin Coach Co. truck “breathe” on hills and 
prevents jackknifing on slippery roads. 
Power for the huge mobile post office will 
be provided by dual Fageol® engines—giving 
a total of 360 hp.—mounted amidships. They 
are equipped with automatic transmissions, 


Hinged Truck Tips Waste Out 
Tris huge wastebasket on wheels (left) 
now trundles scrap in industrial plants. The 
three-ton body is hinged so that it can be 
tilted away from the chassis. Then the whole 
side drops like a gate to dump the trash easily. 
Called the Trash-Truk®, it is made by Service 
Caster & Truck Corp., of Albion, Mich. 
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Generator of 3,000,000-volt X rays is trained on 
‘Mr. Cruikshank,” wooden phantom man, by Dr. 
John G. ‘Trump of M.LT. Dummy has probal 

had more X rays than any human patient in ‘world 


Film being placed in dummy will show penetra- 
tion of X rays through layers of wood and 

porous materials, which closely simulate the 
densities of the bones, tissues, and skin of a man. 


Mr. Cruikshank Tests X Rays 


WOODEN man is helping Massachusetts 

Institute of Technology scientists to 

study the medical usefulness of multimillion- 
volt X rays from powerful new machines. 

Mr. Cruikshank, as they have nicknamed 
their lifelike dummy, has more than an ex- 
ternal resemblance to a human being. His 
head and shoulders, built up of layers of wood 
and other porous materials, come close to 
matching the densities of bone, tissue, and 
skin. Therefore, X rays fired at him will pene- 
trate about as deeply and with the same ef- 
fectiveness as they would in the same parts 
of a human being. 

Since the helpful Mr. Cruikshank has the 
additional advantage of being sectional, 
X-ray film may be inserted at various places 
in his anatomy. When the films are developed 
after a test exposure, they show the amount 
of radiation that would penetrate to a cor- 
responding depth in the human body. 


Devised by Dr. John G. Trump and Dr. J. 
Eugene Nelson of M.LT., Mr. Cruikshank 
has been receiving a series of test exposures 
under 3,000,000-volt X rays from a Van de 
Graaff electrostatic generator (an atom 
smasher used in cancer treatment and nu- 
clear research). For comparison, he will next 
undergo treatments with conventional 250,- 
000-volt X-ray machines, as a “patient” at 
the Massachusetts General Hospital. 

Much as a projectile’s range may be aug- 
mented by increasing the propelling charge, 
X rays are known to take maximum effect at 
a depth that increases with their voltage. 
Using suitably stepped-up voltage, doctors 
now hope to concentrate the rays upon deep 
tumors without harming the skin or inter- 
vening healthy tissue. The M.LT. studies, 
supported by a research grant from the Amer- 
ican Cancer Institute, aim to perfect this 
sharpshooting technique. END 


suty 1949 141 


Aluminum framework of Martin-developed 
water tank is shown above partly assembled. At 
left is basin for plastic-coated duck liner. Part 
of walkway bordering pool is seen at the right. 


Plastic sheeting to line pool is unfolded a panel 
at a time, and spread manually over surface and 
sides of structural framework. Workmen's shoes 
are covered to protect coated surface of liner. 


68-Ft. Pool 
Folds Up 


HEN the League of Maryland Sportsmen 

decided to add aquatic events to their 
annual show in one of Baltimore's strictly 
landlubber armories, Glenn L. Martin engi- 
neers and chemists came to the rescue with 
a tailor-made, come-apart swimming pool. 

The engineers designed and built a dis- 
mountable aluminum frame, 32 feet wide, 
68 feet long, and 4 feet deep. Meanwhile, the 
chemical boys had developed a heavy-duty 
duck material, coated with Marvinol? plastic, 
to line the tank. To make it watertight, its 
rectangular component strips were stitched 
together with vinyl dope. Combining flexibil- 
ity with strength, the plastic tank holds 
82,500 gallons of water, or some 600 times 
its own weight of 437 pounds. For storage, 
it can be folded into a compact bundle about 
four feet square. 

The structural elements, besides the pool 
framework, consist of a walkway all around, 
a platform, and portable ramps and steps. 
Dismounted, the equipment occupies less 
than 1,000 square feet of storage space. 

It takes a dozen men about three working 
days to put up the structure and install the 
plastic pool liner. With a fire hose, the tank 
can be filled in three hours. 
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CENTER OF TAREE 


Rapecsets 


TRANSMITTER 


Bread Truck Keeps on the Beam 


Automatic air navigation devices of to- 
morrow are going through their growing 
pains in a converted bread truck. “Flying 
blind,” it has worn out more than one set of 
tires up and down the runways and taxi strips 
of MacArthur Field, the Sperry Gyroscope 
Co. research center on Long Island, N. Y. 

Blind “fying,” with the truck's driver sit- 
ting “under the hood” and “piloting” down 
the runway on instruments, is an old story. 
More recently, the unique vehicle has been 
used to evaluate a new position finder for 
pilots that continuously traces a plane’s posi- 
tion on a map. Microwave signals are trans- 
mitted by a ground station. This information 
is interpreted by electronic devices that in 
turn plot an exact course on a map on a turn- 
table, shown in lower photo above. Thus a 
pilot can see exactly where he is at all times 
even though he cannot see the ground, and 
he can fly in zero-zero weather without the 
use of the usual blind-Aying instruments. 


bp eS 


Pulled Out by the Roots 


Tuene is no danger of a second growth 
when trees, up to nine inches in diameter, 
are pulled up by this one-man machine de- 
veloped by San Antonio's Institute of Inven- 
tive Research, It is hydraulically operated by 
power taken from any tractor developing 26 
hp. at the belt. As shown above, powerful 
jaws dig in and grip the roots. Then two 
lifting cylinders, each exerting 20,000 pounds 
of pressure, complete the big extraction. 


Jeep Delivers Torpedoes 
Crapuine a pair of torpedoes at its sides, 
this little car resembles some futuristic rocket 
vehicle. The “torpedo jeep” serves to trundle 
the missiles between the torpedo repair shop 
of the Naval Submarine Base, New London, 
Conn., and submarines moored at the dock. 
For practice use, standard 20%-foot-long tor- 
pedoes are fitted with dummy heads of the 
same weight as explosive war heads. 
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How Linemen 
Handle Hot Wires 
And Stay Alive 


It takes years to train a high-tension 
man to work with death only an elbow 
away—and keep it there. 


By George H. Waltz, Jr. 
PS photos by Hubert Luckett 


IHE summer's first big electrical storm 
had hit. Lightning, wind, and falling trees 

knocked out a power line. A third of the town 
was plunged into darkness—including the 
hospital. When its superintendent frantically 
called the power company, he was told: 
“You'll have electricity within half an hour.” 
Just 22 minutes later the lights flashed on. 

Emergencies like this break suddenly upon 
thousands of communities every year. But 
in spite of hurricanes, ice storms, blizzards, 
floods, and direct hits by thunderbolts, vital 
electricity is kept flowing across the country 
with a minimum of interruption. 

How do our power companies perform 
these high-speed repair miracles? 

Part of the answer is two-way radio, spe- 
cial equipment, and trucks that are complete 
mobile workshops for the line crews. But a 
bigger part is the skill and versatility of the 
pole-climbing linemen themselves. 

Each lineman who has won his climbing 
spurs is a mechanic, electrician, woodsman, 
aerialist, carpenter, gadgeteer, and first-aider 
all in one. I saw all these skills in action when 
I recently spent a week with an emergency 
crew of the Public Service Electric and Gas 
Company of New Jersey. 

‘There was a time years ago when linemen 
were rugged rovers who went wherever there 
was work. They prided themselves on how 
fast they could climb a pole and come down 
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Held only by his safety belt, a veteran lineman 


What well-dressed lineman wears is shown be- 
low and at right. Hands and arms are completely 
eens 


men test rubber gloves before each — 
i illing them with closing the wrists, and 
srucesing: Any air leaks then show up tiny, pin 
point holes that would be extremely dangerous. 


in two or three jumps. They learned to be 
linemen by experience—and often suffered, 
sometimes fatally, from lack of experience. 

Not so today. In most cases it now takes a 
lineman longer to win his Grade I spurs than 
it does a college student to get his degree. 
After spending three years as a line helper, 
or “groundhog,” he then divides his time for 
the next two years between the linemen’s 
school and actual work in the field under old- 
timers, Speed in getting up and down a pole 


no longer is the lineman’s goal. One of the 
first lessons he learns is that haste not only 
makes waste but also danger. 


ios in line trucks speed emerge 


atly in touch 


As lineman climbs up pole, he covers all wires 
he must pass with long, tubular, slip-on insula- 
tors called “ine hoses.” Where voltage is high, 
all wires are covered with rubber protectors. 


Let's follow the typical career of a young 
man we'll call John Clure. When John grad- 
uated from his New Jersey high school, he 
heard that Public Service was looking for line- 
men trainees. John had always been handy 
with tools; but, being an athlete and liking 
the outdoors, he couldn’t quite reconcile him- 
self to a stuffy bench job indoors. Line work 
seemed like a good way of combining his 
abilities. 

That summer John began as a helper on 
a line crew. For the next 36 months, he toted, 
shoveled, wielded an axe, and learned to use 
a pike—the long, steel-pointed poles used to 


New pole hol ickly dug to right depth 
Eye neckeaoal coos pocaed nite roar 

truck. A derrick, also mounted on the 
truck, iden Its the pels and loners tia blsoe 


Broken power lines are reconnected by a me 
chanical splice called a compression connector. 
Hand splices are seldo though all lin 

men know how to 


maneuver a line pole into place. When it 
came time for John to go to line school, he 
had a good ground’s-eye picture of the job 
he hoped to fill. 


Li 


At school, the first thing he leamed was 

his climbers were his most important 
pieces of personal equipment. From then 
on his life would depend on them. He was 
shown how the metal spurs or gaffs must be 
kept sharp by filing them to a special three- 
sided point to match a gauge, His instructor 
showed him how a poorly sharpened gaff 


m Stakes Life on “Gaffe” 


Picking up small nails would be difficult trick 
for lineman wearing heavy gloves, so nails are 
hoisted up to him stuck through rope, When he 

ds one, he simply pulls it out of the rope. 


clipped on wire to right of lineman is mechanical 
jumper that shunts current around break until it 
is repaired. This permits linemen to work di 
rectly on live wires without shutting off power. 


can cut out of a pole and possibly cost him 
his life. For the first time, he strapped on his 


“waistline workshop,” the body belt that 
holds a lineman’s pliers, skinning knife, 
wrenches, parts bag, screw driver, folding 
rule, connectors, a bag for his all-important 


rubber gloves, and safety belt. By the end 
of his first school day, John had taken his 
first timid step up a practice pole in the 
school’s pole yard. 

During this early stage, John was a “ter- 
mite,” the name often jokingly given new 
linemen because of the mounds of chips that 
pile up around the practice poles. 


To. cut high-tension wires, linemen special 
wood-h d hack saw, never ordinary wire cut- 
ters. Note how surrounding lines and insulators 
have been covered with and “hoods.” 


> 


at 2 4 
Linemen steady new pole with long, steel- 


pointe 


ikes” while hole is filled in. Wires from 
old pole, removed but still standing, will be 
transferred to new one when it is firmly in place. 


Learning from the ground up — literally. Stu- 
dents practice on stub poles that are exactly 
like real ones — except closer to terra firma. Here 
they perfect their skills and gain confidence. 


The tenth day in school found John 
perched at the top of a 40-foot pole for the 
first time. He had worked himself there by 
easy stages, climbing a little higher each day. 
John admits now that he felt a little scared 
that first time at pole top, but he wasn’t half 
as upset as one boy who two-thirds of the way 
up literally froze to the pole with fright. He 
could move neither up nor down, and his 
instructor finally had to climb up and bring 
him down. 

An instructor likes to pick a slightly over- 
cast day for this important pole-top test, the 
kind of day when clouds are scudding across 
the sky. He then orders each beginner to 
climb his pole with his back to the oncoming 
clouds. If a student has the slightest ten- 
dency toward dizziness or height fright, one 
look at the sky will make it blossom out like 
measles, The clouds, passing over him from 
back to front, make him feel that he is falling 
backwards. If he can’t shake off the illusion, 
he is likely to freeze, grabbing the pole with 
both hands and hanging on. This is the stu- 
dent lineman’s first big hurdle. 


John Learns on a “Stub” Pole 


For six weeks, John learned his pole work 
literally from the ground up. Each new prob- 
lem of construction and wire work he first 
solved at the top of a “stub” pole just a few 
feet off the ground. As he became more con- 
fident, he proceeded higher and higher to 
pole top. A lineman not only has to become 
apt in each of the many jobs he has to per- 
form, but he has to feel at home resting on 
his climbers and safety belt. 

As one veteran lineman put it: “You've 
got to be relaxed up there. Handling hot 
wires, you've got to concentrate on the job 
—not on your legs and spurs. The first couple 
of months are tough. You're dog-tired before 
the day is half over. Going up, you dig your 
spurs in too deep and then have to use extra 
effort to pull them out. Topside, you stiffen 
up. You haven't learned yet to relax and 
lean back on your belt. But you'll get it, and 
then it'll be easy.” 

At the end of seven weeks of basic train- 
ing, John left the line school as a Grade IL 
lineman and reported to a line crew for his 
first real field work. But here again he pro- 
gressed by easy stages. His pole work was 
limited either to working alone on low-volt- 
age lines that were dead, or working with 
another qualified Grade II lineman on low- 
voltage lines that were alive. 

For the next year and a half, John shuttled 
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back and forth between the school and the 
field, learning more at each stage. At the end, 
handling high-tension wires was relatively 
safe and easy at just about any height. He 
was a Grade I lineman. 

Safety becomes second nature to a well- 
trained lineman. From the time he was a 
groundman he has worked with a hat on 
and his shirt sleeves rolled down even in the 
hottest weather. Rolled-up sleeves may be 
more comfortable on a sizzling summer day, 
but unabsorbed perspiration on bare arms 
can cause deadly current leakages around a 
lineman’s gloves and rubber sleeves. 

He knows the danger of finger rings, 
watches, fasteners, and key rings. Any piece 
of metal, even a metal button on his cap, can 
help to form an accidental spot contact for 
high-voltage current. Before he climbs a 
pole, he tests his rubber gloves for danger- 
ous leaks. He fills them with air and holds 
them closed by folding and rolling down the 
wrists to make sure they hold the air and 
have no pin-point holes. Then he pulls leather 
protecting gloves over the rubber gloves. If 
he is going to work around high-voltage 
wires, he puts on his rubber sleeves. 

As he climbs toward pole top, he covers 
all nearby wires with rubber blankets and 
slip-on insulators called “line hoses” and “in- 
sulator hoods.” “Covering up,” as the linemen 
call it, is the first step on every job. Often a 
lineman will spend half an hour “covering 
up” to make a repair that takes less than five 
minutes! 


Even “Dead” Wires Can Kill 


He has learned to regard any wire, “dead” 
or “alive,” with the utmost respect. He knows 
that under certain conditions even a “dead” 
wire can give him a fatal jolt. A long, un- 
connected wire stretching for many miles, 
particularly at the high altitudes encountered 
when stringing power lines over mountains, 
can develop a charge of static electricity 
heavy enough to kill a man. 

‘Ask the average lineman what he does 
with his spare time and you'll probably find 
that his yen for using his hands and building 
things doesn’t stop when he puts away his 
climbers at the end of a day. The chances 
are he'll tell you he spends a good many of his 
evenings either in his home workshop or do- 
ing odd jobs around the house—something 
different like rewiring a living-room lamp or 
fixing the vacuum cleaner. He'll tell you, too, 
that he handles 110 volts with as much re- 
spect as any high-tension line. END 
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Lineman’s life depends on his climbing irons. 
To prevent them from cutting out, they must be 
kept filed to special three-sided point. Here 
metal gauge is used to check accuracy of shape. 


Linemen must learn to be fire fighters, too. Here 
‘one battles a hard-to-reach, pole-top fire with 
an hea pet containing a special mixture of 
carbon dioxide and carbon tetrachloride. 


In case of accidents, linemen must be able to 
apply attific even at pole top: 
Mastery of prone method is aided by scales and 
timer to show the proper pressure and timing. 


Mechanical Milker 
Traps Bacteria 


Milk can easily be contaminated at the 
source. This new machine guarantees 
a pure flow from the cow to the pail. 


By Herbert Johansen 


Placid expression on bossy’s face seems to bear 
out the inventor's claim that the new safe milking 
machine is pleasing to the cow as well as bei 

efficient and more sanitary than old-type milkers 


Close-up below shows one of the gallon-jar b: 
teria traps placed at end of each stanc 
section. Contamina 


it can 
not flow back into pipe line and get to milk pail. 
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HE cleanest cow is no guarantee of pure 
milk. Mechanical milkers, machines 
through which hundreds of millions of gal- 
lons of milk pass yearly, can be a source of 
serious contamination. This is often caught 
by inspection, but the farmer takes a loss. 
And, contrary to popular belief, certain 
types of bacteria, especially dangerous to in- 
fants, are not killed by pasteurization. 
Aware of this danger, New York City’s 
Health Department called for a “safe” milk- 
ing machine. The challenge was met by Kurt 
Schneider, engineering chief of American 
Separator, Inc., Bainbridge, N, Y., whose 
foolproof mechanical milker is shown here. 


MODEL BARN INSTALLATION 


The No. 1 danger point has been in the 
vacuum lines supplying the pulsating power 
that gives the milking machine the massage 
action of hand milking. Milk or foreign sub- 
stances drawn into the lines quickly decom 
pose, and bacteria multiply rapidly. This 
highly poisonous matter is frequently sucked 
back into the milk pail due to pressure dif- 
ferentials in the vacuum line. 

A series of protective traps—quart Mason 
jars—along the vacuum line have proved ef- 
fective in stopping this backflow. In a recent 
test, conducted after a single milking, milk 
in a pail showed a low bacteria count of 
20,000 per cubic centimeter. Material caught 


in just one of the jar traps, however, showed 
a count of 558,000,000 bacteria per c.c, If 
this had reached the pail, the bacteria count 
of the milk would have tripled. 

The milking unit itself is another sour 
of contamination. Cleaning the pulsator has 
always been a problem. In the new machine 
this has been solved by using a new bellows- 
type pulsator that is completely isolated from 
other working parts. 

According to Schneider, the new design 
plus the traps make it impossible for any milk 
into the pail from either the vacuum 
line or working parts of the machine. The 
pail gets only what the cow gives. END 
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WHAT GOES ON INSIDE A MACHINE DURING MILKING 
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During pressure phase, cir odmitted through pul- 
sation hose squeezes shut teat-cup milk possoge, 
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During reloxation phase, vacuum withdraws air 
from teat cup, opening passage for milk flow. 


THE NEW MACHINE PREVENTS CONTAMINATION 


Another source of possible contamination is foom- 
ing milk within the pail that might lodge in the 
machine. Here is shown how it escapes through 


When machine is shut off, there is danger of back- 
flow from stonchion hote reaching pail through 
check volve. This is prevented by air pocket in 


Two-Faced, $30,000 Watch Most Complicated in World 


Tue world’s most complicated watch now 
rests in the pocket of some rich American — 
identity a secret. For his $30,000 he has a 
watch that tells almost everything about 
stars, seasons, dates, and time. 

This expensive gadget has two faces. One 
face (above, right) tells sidereal time (astron- 
‘omer’s star time, about four minutes faster 
than ordinary sun time), and gives the equa- 
tion linking real time (which varies) to 
average time. Two other dials mark the mo- 
ments of sunrise and sunset, while a center 


Plow-Handle Rig Totes Game 


Hene’s an idea to ease the burden of those 
hunters expert and lucky enough to have 
anything to take back to the car at the end 
of a day's expedition. The simple carrier 
below rides over rough country on one pneu- 
matic-tired wheel. It has a bed, 14 in. by 
72 in., on a frame made from four plow 
handles. Four cross braces and two axle 
braces keep it rigid. For transportation in 
a car, the carrier can be unbolted and the 
bed folded in the middle. Walter L. Parker, 
of Albuquerque, N. M., made it. 


ail 


oval shows the constellations visible at every 
hour of the night. 

The other side (above, left) has chrono- 
graph and center second hands, which indi- 
cate fifths of a second. It has an alarm clock 
and a calendar that shows days, months, 
years, leap years, and moon phases. It also 
chimes hours, quarter-hours, and minutes. 

Watchmakers in Geneva, Switzerland, re- 
quired five years to make the timepiece. Only 
one more complex watch was ever made — 
and it was stolen in 1942 and is still missing. 


“Ear” for Siren Steps Cars 


Fine engines and ambulances can get a 
clear path through traffic, thanks to a new 
device that turns stop lights red for other 
vehicles. It is an “ear” that listens for sirens, 
When its microphone picks up a high-pitched 
wail, relays turn traffic lights red — and they 
stay red until the siren has gone by. The ear 
pays no attention to the noise from racing 
motors. 

Invented by Carl Glock, of Los Angeles, 
the device is shown below being triggered by 
the squeak of two nails rubbed together. 
ges 
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G3 
. nan 7 


Ignition Locks the Rear Doors 


Desicnen to safeguard children in a mov- 
ing car, this lock holds the doors shut as soon 
as you turn on the ignition. A special switch 
lets a door be opened with the motor on. 

A striker plate on the door is offset in rela- 
tion to the electromagnetic latch unit, located 
in the door posts. While the door remains 
closed, the plate holds back the latch. But if 
you start to open the door, the energized elec- 
tromagnet thrusts the latch into the plate. 
The look is made by Magicon Enterprises, 
Oakland, Calif. 


Youngsters Sleep as You Drive 


CumpreN up to six years old have a com- 
fortable place to sleep and play if you install 
a Kiddie-Bunk® in the back of your car. Made 
of heavy duck on a hardwood frame, it sets 
up like a card table, covering the rear seat 
and reaching to the back of the front one. 
Short rear legs fit into a saddle bar that pro- 
tects the rear cushion. The device folds for 
storage in the trunk. Koneta Products, Wapo- 
koneta, Ohio, sells it for about $15. 


Trailer Roof Lifts or Folds 


On THE road, this trailer looks like a low, 
streamlined sportsman’s model, but when it’s 
parked it can be opened into the house-type 
unit above. Hinging half the roof allows it to 
be lifted into the position shown. As the roof 
is lifted, part of the floor drops down to pro- 
vide up to 6’ 3” headroom over part of the 
floor area. The Wee Zim®, made by Zimmer 
Boat and Trailer Co., Detroit, has an overall 
length of 15’ 8X” and is 80%” wide. It weighs 
2,000 Ib., with 180 Ib. on the hitch. There is 
ample sleeping room for four. 


Fights Under-Hood Fires 


Mounrep on the engine side of the fire- 
wall, the black, metal-cased extinguisher 
shown above automatically releases a fire- 
smothering gas when under-the-hood tem- 
perature goes over 255°. A glass grenade 
containing the fire-fighting fluid is auto- 
matically shattered when the trigger tem- 
erature is reached. The grenade may also be 
lifted out for manual use. Red Comet, Inc., 
Littleton, Colo., sells the device for about $11. 
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Horace roared, shook his 
shaggy head, and leaped from the cage to disap- 
pear into the dark underbrush. 


Gus Has a Wild Might 


By Martin Bunn 


ce WILSON guided his car along the 
bumpy dirt road. Beside him dozed Ez 
Zacharias. It was nearly midnight. They had 
seen a boxing card in the city, and Gus was 
driving Ez home. He lives just outside of 
town, and the side road was a short cut. 
High in the summer sky, a big moon 
coasted along, overtaking a stray wisp of 
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cloud from time to time. Down in the bot- 
toms, ribbons of mist hung close to the dark 
earth. The road twisted sharply up a steep 
grade and Gus drove slowly until he topped 
the rise. Then he kicked on the brakes. 
‘Hey, what goes?” he exclaimed. “There's 
a light i in the old Coster house.” 
feller living there,” 
stirring himself fully awake. 
“Why not?” Gus asked. 


Ez answered, 
“I wouldn't.” 


“Because it’s haunted, that’s why,” Ez said 
flatly. “Been ghosts around there ever since 
old man Coster chopped his wife’s head off 
near sixty years ago.” 

Gus laughed. 

“All right—laugh,” Ez growled, “but I've 
seen 'em—pale, blue, glowing things.” 

Gus let in the clutch. As the car moved 
forward, red lights showed dimly through the 
mist in the hollow below. 

“There’s a car parked down there,” Gus 
pointed out. “I wonder . ..” 

He was cut off by the blast of a horn and 
glaring headlights as a truck swept up behind 
them and clattered past down the hill. In a 
moment a resounding crash sounded from the 
hollow. Gus coasted his car down the hill 
and braked behind the truck. He and Ez saw 


that it had crashed into the rear of another 
truck, parked partly off the narrow roa 

The body of the one that had been hit was 
an iron-barred cage occupied by a large and 
annoyed lion. The other was loaded with 
canvas and poles. On both trucks were em- 
blazoned the words: Gay's Gayest Shows. 
Gus recalled that a small carnival had been 

ing nearby towns. 

The two men who climbed down from the 
trucks seemed neither surprised nor upset by 
the accident. The driver of the cage truck 
was a tallish man with a waxed mustache. He 
wore a faded blue uniform lavishly decorated 
with tamished gold braid. The other driver 

bandy-legged little fellow. 

“Thought you'd be coming along, Tom, 
the uniformed one said mildly. “Something's 
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busted on my truck. The engine runs but the 
truck won't move. Thought maybe you could 
tow me toa garage—and now you've gone and 
hit my rear end and got old Horace upset.” 

“Wasn't my fault, Joe,” Tom replied. 
“Brakes ain't been workin’ any too good here 
lately. Old Gay’s too tight to get ‘em fixed. 
‘And my emergency just wouldn’t hold.” 

“Ain’t much harm done—I guess,” Joe said. 
“Let's pull ‘em apart and see.” 


Horace Takes a Powder 


Tom climbed into his truck, shifted into 
reverse, and stepped on the gas. There was 
a grinding squeal as the trucks pulled apart, 
and then the harsh rending of metal. Tom's 
truck lurched backward, leaving the rear of 
the cage a tangle of twisted bars. 

Horace roared, shook his shaggy head, and 
leaped from the cage to disappear into the 
dark underbrush. 

“Horace!” Joe yelled. “Horace! You come 
back here right now.” Joe looked reproach- 
fully at Tom. “Now you've done it.” 

Gus and Ez had gotten out of the car to 
look at the crashed trucks. When Horace 
took off, they edged back toward it. 

“Now what?” Gus asked them. 

“I dunno,” Joe said. “I'm a lion tamer and 
he’s a canvasman. Neither of us knows about 
fixin’ trucks.” 

“I might be able to help,” Gus told them. 
“L run a garage in the next town. I'd take a 
look at your trucks, but I don’t like to be 
standing around with that lion running loose.” 

“Oh, you don’t need to be afraid of Hor- 
ace,” Joe said. “He’s just an old pet.” 

“T'll stick to standard-size cats,” Gus put in. 

“Don't worry about Horace,” Joe went on. 
“Nearly all his teeth fell out long ago.” 

“Who wants to be gummed by a lion?” Ez 

ced. 


“He won't bother you,” Joe insisted. “Any- 
way, he won't come back for a half hour. He 
never does.” 

“You mean he’s escaped before?” Gus 
asked, 

“Sure, lots of times,” Joe said. 

“Anyway,” Tom interrupted, “how about 
fixin’ up these trucks?” 

“All right,” Gus agreed reluctantly. “I'l 
have a look.” 

He got in the cage truck, flipped the ig- 
nition key, and stepped on the starter. The 
engine didn’t fire. He tried again, giving it 
a little choke. Finally the engine caught, but 
it ran raggedly. 

Leaving the engine running, Gus got out 
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and raised the hood. A faint blue glow danced 
around the spark-plug wires and terminals. 

“Look at that!” Ez exclaimed, jumping 
back. “Pale blue ghost lights, like I told you. 
This whole place is haunted.” 

“What are you talking about?” Gus 
snapped. “That's nothing but a corona—elec- 
trical leakage of high voltage.” He turned 
to Joe. “You need new spark-plug leads. 
That's why it’s hard to start here in the fog 
and damp.” 

Back in the cab, Gus eased the truck into 
first. But when he let up the clutch, the truck 
didn’t move. He cut the switch and got out. 

“It could be any one of several things,” 
Gus said. “Might be the clutch, transmission, 
universal, drive shaft, or rear end. At any 
rate, it's a job for a shop. I can check the 
universal right here.” He took the flashlight, 
walked around to the side of the truck and 
crawled under it. In a minute he pulled him- 
self out, brushing grass and leaves from his 
trousers. 

“Universal's broken,” he told the group. 
“Have to put in a new one.” 

“Old man Gay'll flip his lid about this,” 
Joe said. 

“And you've got brake trouble?” Gus asked 
Tom. 

“That's right,” the man said. “They been 
gradually getting worse and when I came 
down this hill here, they just plain wouldn’t 
hold.” 


Pinhole Trouble 


Gus slipped into the driver's seat and 
stepped on the brake pedal. There was no 
resistance to the pressure of his foot. 

“Got a wrench?” he asked Tom as he 
climbed from the cab. 

Tom rooted around back of the driver's 
seat and produced an adjustable wrench. 
Meanwhile Gus had raised the hood. He took 
the wrench and, while Ez held the light, 
unscrewed the plug on the brake system's 


master cylinder. Then he peered within. 

“No wonder your brakes wouldn't hold,” 
Gus said. “You've lost just about all the fluid 
in the system.” 

Gus took the flashlight and inspected the 
lines and hoses leading to each brake. The 

«two rear ones and the left front brake seemed 
okay. But when he came to the right front 
wheel, he noticed a small amount of the miss- 
ing fluid on the line. Closer inspection re- 
vealed a pin-sized hole in the hose through 
which the fluid had oozed. 

“There's a pinhole in that hydraulic line,” 
Gus said. “Have to replace the hose and add 
fluid to the system.” 

“That's funny,” Tom said. “When I started 
out the brakes weren’t perfect but they at 
least worked.” 

“Nothing funny about that,” Gus said. 
“The leak’s so small that it didn’t cause your 
brakes to fail immediately. The leak probably 
began just about the time you started this 
trip. Each time you hit the brakes you lost 
some fluid. By the time you got here and 
went rolling down that hill, you just didn’t 
have enough fluid to stop the truck.” 

“Well,” said the lion tamer, “we got to get 
these trucks fixed, but how we gonna get 
“em to your shop?” 

“My idea,” Gus answered, “is for you to 
catch Horace and then I'll drive you into 
town. I'll send a tow car out in the morning.” 

“That won't do,” Joe said. “I’m afraid we're 
gonna be late now. We're due to set up the 
show in Middletown tomorrow morning. We 
open at three in the afternoon.” 

“Can't you go get your tow car now?” 
Tom asked. 

“That wouldn't save much time,” Joe said. 
“He'd have to go get the car and then make 
two trips to get both trucks in.” 

“This is bad,” Tom said. “That canvas on 
my truck is part of the main tent.” 

“That's gonna be a mighty funny-looking 
show,” Ez put in, “with a big chunk of the 


main tent missing. Plenty of fresh air, 
though,” he added. 

“That's one of those things Old Man Gay 
won't think is funny,” Joe said. 

“Ever hear the story of the lame man and 
the blind man?” Gus grinned, “You two are 
in pretty much the same situation, Anyway, 
here's how we'll get your trucks to the shop. 
Tom’s truck has power, but no brakes. Joe's 
truck has brakes, but no power. Tom tows 
Joe and Joe's brakes stop both trucks.” 

“That's what I call real smart,” Joe smiled. 

“But you're going to have to drive slowly 
and use a lot of caution,” Gus said. “Not that 
T’d recommend this if it weren’t an emer- 
gency. You, Joe, will be in the rear. You'll 
have the brakes but you won't be able to see 
so well.” 

“Suppose I sound a long blast on the horn 
when I need brakes,” Tom suggested. 

“That's a good idea,” Gus agreed. 

“And keep the tow line tight,” Tom added. 
“Especially goin’ down hills. I don’t want 
that line to snap and let me go.” 

“Okay,” said Gus, “now get going. I'll lead 
you to the garage. First thing in the morning 
we'll put two men on the job, and you'll be 
rolling by 10:30.” 

Who's Scared? 

As the two men busied themselves hook- 
ing up the tow line, Gus got into his car and 
slammed the door. But reaching for the 
ignition key, he felt hot breath on his face. 
Turning, he looked squarely into the whis- 
kered, yawning face of Horace, poked into 
the opposite window. 

“Horace!” Joe yelled. “You come here right 
now.” The lion crouched and Joe slipped a 
collar on him. 

Ez, who had watched the lion’s capture 
from a nearby tree, slid down and slipped 
into the seat beside Gus. 

“Say,” he asked, “what's the matter with 

> 


“I...1...” Gus began weakly. 

“Haw, haw,” Ez laughed. “Gus Wilson 
afraid of a toothless old lion.” 

“Not as scared as you,” Gus retorted. “And 
I can prove it.” 

“Yeah? How?” 

Gus got out of the car and walked to the 
tree Ez had climbed. In a minute he was back 
waving something dark and floppy. 

“We'll leave it to the boys around the ga- 
rage when I show ’em this,” Gus chuckled. 
“Maybe I was scared—but not enough to 
leave the seat of my pants up a tree.” END 
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Nolder Smooths Auto-Body 


By E. F. Lindsley 


Buen out and refinishing will take 
care of many simple dents and nicks in 
the body and fenders of an automobile. But 
often you will encounter damage that de- 
mands filling and shaping with solder, per- 
haps in addition to straightening. 

Unless the damage is extensive, both kinds 
of repairs can easily be handled by a careful 
amateur. Tips on the straightening type of 
job were given in “Bump ’Em Out Yourself” 
(PS, April ’48, p. 168). 

You must resort to solder in several fairly 
common situations. Dents inaccessible from 
the inside’ are most easily repaired with sol- 
der, Also, solder is a “must” when you want 
to hide weld beads in conspicuous spots, 
when you are repairing metal stretched too 
badly to be blended out, or if the metal has 
been filed so thin in previous repairs that it 
can’t be worked. 

But before deciding that solder fits your 

e, give some consideration to the place 
it’s to be used. Always try to avoid 
placing it in large quantities on an extensive 
flat surface, a fender skirt for instance. Since 
such parts generally are subjected to consid- 
erable flexing and vibration, a thick slab of 
rigid solder may eventually loosen. Areas with 
ample curvature to resist vibration are not 
so critical. 


Asharp, deep dentin front 
part of rear fender is kind 


Heoted dent is cl 
ol dipped in 
fivid, Point is 


with steel 
solder 


bestos protects finish. 
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Tools and materials required for a body- 
soldering job in your back yard are not par- 
ticularly extensive. Ordinary bar solder can 
be used if it has a reasonable tin content. 

You'll need a wood paddle to smooth off 
the solder. Such paddles usually are made 
of a hard, close-grained wood. To prevent 
sticking while in use, the wood must be well 
soaked in paddle oil. This oil is available at 
an auto-body supply shop. If desired, tallow 
can be used in place of the oil. 

Body putty also may come in handy. Iw 
fact, there are times when you may find it 
possible to take care of some body and fender 
repairs entirely with this rather than solder. 


How to Do the Job 


To see how an experienced body repair- 
man works, let's tackle an actual soldering 
job and follow it through step by step. The 
example chosen, and illustrated in the draw- 
ings below, was a very sharp gouge in the 
upper front surface of a rear fender. This 
dent was inaccessible from inside and the 
metal had been stretched to the point where 
blending would have left a noticeable hump. 

Hammer, bumping dolly, and file are used 
first to restore the general shape of the fender 
as well as possible. Also, the surrounding 
lacquered surface must be cut back for a dis- 
tance of several inches with wet sandpaper 
to leave a bright, clean working area. 
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Softened end of solder bor 
is now jobbed into the 
dent ot several points, 
leaving enough blobs of 
solder to fill the dent. 


Dents 


Car sears that can’t be fixed with a hammer will 


vanish under solder. Here’s how to do it yourself. 


Before starting the actual soldering, cut a 
sheet of ordinary asbestos paper to match the 
curve of the fender-body juncture. Tape this 
to the side of the body. Remove the wheel 
and protect the brake drum and adjoining 
parts with cardboard to guard against acci- 
dental splashing with acid flux and solder. 

Once you have begun the soldering process, 
you should complete the job as rapidly as 
possible, not allowing the metal to cool be- 
tween steps. Therefore, it pays to have all 
necessary materials within easy reach. 

A good tinning job is the most vital step 
in successful body soldering. Haphazard tin- 
ning may cause solder to loosen. Using a gas 
or gasoline torch, apply heat over the entire 
work area. If the torch has a relatively small 
and concentrated flame, be sure to move it 
about constantly to get even heating. When 
the metal has been well warmed, grip a wad 
of medium-cut steel wool in a pair of pliers 
and dip it into a jar of acid-type soldering 
fluid. 

Continuing to apply heat, thoroughly scour 
the work area with the flux-soaked wool. 
Repeat this operation until no traces of paint, 
rust, or welding scale remain. 

Still keeping the torch on the work area, 
hold a bar of solder near the flame so the 
fender and solder reach soldering tempera- 
ture about the same time. Smear the fluxed 
surface with ample solder and then use the 


When cool, 
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file or obra 
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cll with coarse 
disk. As 
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A wood paddle sooked in 
oil is used for this job. 


steel wool and pliers to spread it in a smooth, 
even tinning coat. Dip the wool in the flux 
as required. Because of the cooling action 
of the fluid, it will probably be necessary to 
apply more heat to hold the solder in a liquid 
state. 

Consider the tinning job satisfactory only 
when the smallest area is completely wetted 
with solder. Remember this is the foundation 
upon which you must build. 


Keep Heat on the Work Area 


And don’t put down the torch. Keep it 
directed on the dented area and again heat 
the bar of solder. This time heat the bar for 
several inches until it has assumed a mushy 
condition. Just before the solder is ready to 
flow, jab the softened end of the bar vigor 
ously into the tinned area at several points, 
leaving behind ample metal to fill the de- 
pression. 

Manipulate the torch as required to keep 
the solder soft, but be careful to prevent it 
from melting and flowing off, At this point, 
the wood paddle is brought into use. 

After the paddle has been covered with 
oil, use forceful, trowel-like strokes to level 
the solder lumps to the approximate original 
contours of the fender. Do not overdo the 
paddling, but be sure the solder is forced 
into solid adhesion with all the spots it 
touches. Remember it is easier to work down 


as 
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Tools and materials used in a body soldering 


job include these. A flexible shaft and al 
disks are convenient but not essential. 


a high spot with the paddle than to file it 
down later. 

These steps conclude the actual soldering. 
Before going further, it is best to give the 
solder plenty of time to cool completely. Use 
your waiting time to wipe up any acid and 
spattered solder. 

Actual finishing of such a filled area must 
be done with extreme care. Otherwise, you 
may leave ridges and flat spots that will stand 
out in the completed job. 


Rock the File to Prevent Flat Spots 


When roughing down the solder, you can 
do the quickest job with a flexible shaft and 
a coarse abrasive disk with a flexible back. 
But in a home job, where time is no great 
factor, you can use an ordinary coarse file. 
Stop occasionally and clean the solder from 
the file. When you have approached the final 
contours, switch to a mill-cut file to smooth 
off any deep file scratches that you have left. 
Remember to rock the file along the curved 
surface to avoid leaving any flat spots. 


Wood paddle for smoothing down the softened 
solder can be made to these dimensions. Shape 
it from hardwood. It must be oiled before use. 


Before the area is primed, it must be neu- 
tralized to remove any traces of the acid sol- 
dering flux. Ordinary baking soda in water 
will accomplish this. Follow by wiping with 
the commercial cleansing agent recommend- 
ed by the manufacturer of the primer you 
have chosen. This step is important. 

From here on, the repair job follows stand- 
ard refinishing technique. It probably will 
be best to repaint the entire fender or panel 
‘on which you have worked. 

Remove the old wax and any oil with a 
commercial cleanser, sand down to bare 
metal, clean again, and mask any parts that 
will be in line with the overspray. 

After spraying with primer-surfacer, fill 
any small imperfections or file marks with 
body putty. Apply with a scraping action of 
a stiff piece of cardboard. When the putty 
is hard, wet-sand the entire area and spray 
with a finish coat or two. 

When the final coat has dried at least a 
day, go to work with rubbing compound, 
Follow this with wax. 


Powdered-Aluminum Paste Fills Dents in Cars 
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New powdered-aluminum products with 
a doughlike consistency are now being mar- 
keted as a substitute for solder in repairing 
damaged auto bodies and fenders. 

These are applied cold with a spatula or 
similar tool, as seen at left. As the solvent 
evaporates, the metal hardens and can be 
filed or sanded smooth. The material is said 
to adhere well to a properly cleaned surface 
and to provide a good base for refinishing. 
Successive applications will build up thick- 
nesses of as much as an inch. Reynolds Metals 
Company, Louisville, Ky., aided in develop- 
ing the products. 
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fork, Wheels are of die-cast aluminum and 
y 4.00 by 12 tires, The seat is mounted 
ngle helical spring. A 
er simplifies chain adjust 


uty 


-d log is a simple matter. Some straddle trucks handle a 30,000-Ib. load. 


Hauling a king. 


Odd-Job Trucks 
Straddle 
Their Loads 


Widest ever bi 


by the Hyster Company, t 


F YOU think a truck alway 

burden on its back, take a look at these 
vehicles, This kind, generally called a strad- 
dle truck, tucks the load under its belly and 
rolls away, either forward or backward, at 
speeds up to 55 mph. 

Materials handling’ around mills, docks, 
warehouses, and industrial plants’ is the 
‘ e by straddle trucks, Long 
objects—timbers, girders, pipe, and the like 
I meat, 

Straddle trucks usually are equipped with 
load-carrying shoes, L-section lengthwise 
members that support either a carrying plat- 
form or the load itself, In some cases, slings 
are fitted instead of shoes, 

All these vehicles travel backward with 
the same facility that they go forward. Some 
have four speeds in each direction, others 
five. Maximum speed varies according to 
the designed use of the truck, 

The vehicles shown here are products of 
the Hyster Company, Portland, Ore, Firms 
producing similar trucks include the Ross 
Carrier Co., Benton Harbor, Mich., and the 
Gerlinger Carrier Co., Dallas, Ore. 


drive 


ar wheels, Steering gear turns 
four whe 


, making short turns possible. 


Adhesive tape is coated with a layer of ti 
shot by this special machine. The tape passes 
between two rollers, pressing shot in firm 


is cut t 
car ends of leaves, balls 


Studebaker Rides on 
Ball-Bearing Spring. 


INY steel balls are now be used to 
reduce friction between the leaves of the 


transverse front springs on the Studebaker. 
Averaging about 026” in d 
are actually hardened peening shot. 

Placed only near the tips of the major 
leaves, the little balls roll a short distance 
when the springs Hex. 
hand 


, they 


or convenic 
ing and application, the shot are 
ied into the sticky surface of an adhesive 
cotton tape. Through use, the hardened 
balls wear races for themselves in the spring 
surfaces, 
scompanying photos show how the 

serts are prepared and applied. Shot-coated 
patches of tape are placed on four leaves of 


Cement keeps the patches in 
position during a 


about "from. tip, 
mbly. re protected by” fabric 


Car Seats Become Twin Beds 
But. to the order of Lowell Thomas, Jr., 
for a trip through Iran, this station wag 
combines the features of a tr 
power of a four-wheel-drive truck, Thomas 
and his newscaster father are seen here 
checking the spare-tire compartment 
Features include bench-type seats that 
convert into twin beds, a built-in wire re- 
corder, and a fold-down table, Canell Sta- 
tion Wagons, Jersey City, N.J., built the 
body on a Willys four-wheel-drive chassis. 


» 2” lengths, Placed 
ent through tape to 


wear their own races, as in sketch below 


1 to the major sp 
Assemble 
and met 
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Fire» 


ADAPTER—m, 


exIsTING 
RESONATING 
CHAMBER 


Air cleaner with replaceable filter developed 
by Fram Corporation consists of parts above. 
Cutaway cartridge at upper right shows filter- 


ing clement, a new material called Framtex®. 
When dirt clogs the filter, an inexpensive new 
cartridge is installed, as Seen in lower photo. 


Air Cleaner Uses Filter Made of Milk Protein 


Sunptvs milk may soon help keep your 
automobile engine clean, A carburetor air 
cleaner announced by the Fram Corporation, 
Providence, R. 1., uses a “curled casein fila- 
ment.” This is a fiber spun from casein, a 
milk protein, under a new process developed 
by the Department of Agriculture. 

A dry filter, the Fram unit is designed for 
use inside a standard oil-bath cleaner, The 
oil is poured out and not replaced, The first 


installation of the unit costs just under $3. 

Under normal conditions, the filtering 
element is good for’ 5,000 miles, When it 
clogs with dirt, poor engine performance 
signals the need for a change. (Fram asserts 
this is an advantage, since conventional fil- 
ters may not indicate when they are badly 
clogged.) Replacement cartridges, at about 
$1.50, contain a chemically treated element 
made of 80 percent casein, 20 percent wool. 


Heat-Sensitive Powder Opens New Thermostat 


surrerny 

VALVE 

~-! 

aa 
ton ea A copper capsule 
holds the actuating 
, element. At the set 
yemren. temperature, element 
‘aTuRe- expands, forcing up 
Sensitive piston and counteract- 


ing a 20-Ib. spring. 
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Severat makes of new cars are coming 
through with an unusual kind of cooling. 
stem thermostat. Its temperature-sensitive 
element is a powder-filled capsule instead 
of the usual bellows or bi-metallic coil. 

Developed by the Dole Valve Company, 
of Chicago, the new thermostat has a quick, 
positive action. Below opening temperature, 
a spring puts a 20-Ib, pressure on the butter- 
fly valve, keeping it tightly closed and pro- 
viding quick warm-up of the engine, At the 
set temperature, the actuating element ex- 
pands, counteracting the spring, 

Although just breaking into the automo- 
tive field, the new Dole DV® has had exten- 
sive use in automatic washing machines, It 
is also offered as a replacement unit for all 
makes of cars. 


Mask for Shallow Diving PAGE 168 } 


Home Repairs with Copper PAGE 173 
Midget Gas-Powered Plane PAGE 186 
One-Tube RF Booster PAGE 192 
Self-Timing Contact Printer PAGE 202 


y W. A. Conway 
ERE'’S a project that can be either a com- 
paratively simple job or a test of your 
whittling skill, It all depends on whether 
you employ a screw-cutting lathe or die to 
form threads on the nut-cracking screw- 
or carve them carefully by hand 

In any case, of course, you'll need a tap 
for the internal threads. You're all set if you 
own a tap for a standard 1”-8 V-thread. If 
not, you can make a tap from a hex-head 
cap screw and nut as shown in the photo on 
the opposite page. 

Wild thorn-apple wood was used to make 
the nutcracker shown, but hard maple, burl 
walnut, or similar woods would be fi 
a block 1%” by 3%” by 8%” with the grain 
at right angles to the screw hole, You can 
rough out the nut cavity with drills, and 
then finish with a gouge and sandpaper 

After tapping, shape the block by sawing 
and carving. Lay out the lines of the pine- 
apple pattern with a pencil, Form the dots 
with a knife point or twist drill, 

A blank for the screw and handle can be 
whittled from 1%” square stock or turned 
on a wood lathe, Be sure that the screw 
portion is straight and exactly 1” dia. 

At this point, you can resort to a screw 
cutting lathe—or perhaps make a die out of 
the hex nut you've already drilled, But if 
you like whittling, carving the threads pre- 
sents a real challenge. 

For this, cut strips of tough paper exactly 
%” wide, Blacken one edge with ink. Then 
cement the end of a strip to the screw blank. 


Strips of paper %” wide, wound in a tight 
spiral around blank, provide guide for estab- 


lishing the thread lead. Mark with sharp knife. 


blank with the 
Repeat until blank is 


right-hand spiral arc 
edges just touchin 
covered. 

With a sharp knife, cut into the blink 
between the paper edges. This will estab- 
lish the lead of the thread, Whittle out along 
this line a little at a time. As the thread 
takes shape, check by fitting it into the 
tapped body. To find tight spots, you c 
rub the thread with chalk or soft pencil and 
observe where smudges occur. 

Carve the leaves on the handle in shallow 
relief, On light-colored woods, the handle 
can be stained green and the body maple to 
give a natural pineapple coloring, Other- 
wise, apply several coats of boiled linseed 
oil, Then wax well END 


Carve the th a little at 
@ time, Check progress by turning into tapp 
body. Finish up with a small triang 
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Simple conversion of surplus Navy gas mask makes 
possible. underwater jaunts to a depth of 30 feet. 


Walking 
Onder Water 


By E.R. Cross 
spurling School of Deep Sea Diving 
by Don English 


Pho 


TP UIS homemade diving outfit, built 

around a surplus Navy gas mask, has 
heen used for spear fishi pk the 
bottom, and making submarine photos. 
Boatmen have used it to inspect and clear 
fouled propellers and free clo 
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The same mask can be used two ways. 
In one, a hose from a pump on the surface— 
either hand-operated, as shown on the op- 
posite page, or motor-driven—supplies the 
diver with air, In the other, a compressed- 
air tank is strapped to the diver’s back, free- 
ing him of a topside air connection, Both 
outfits are designed for shallow water. 
They're practical only for depths to 30 feet 

We've found the use of a hose for an air 
supply more convenient and practical than 
bottled air. The diver has more freedom of 
movement without the tank strapped to his 
back, and he can stay down for longer pe- 
riods. An air bottle of the size shown, with 

a 2,000-Ib, working pressure, will supply a 
aver for about 

Besides the ga are the parts 
that went into the outlit: Army cartridge 
belt, oxygen hose, nonreturn (check) valve. 
ter, small piece of gasket rubber, and 
the tools shown in the photo at right. 

‘The Army cartridge belt is used to carry 
lead weights, By adjusting the number of 
these weights to suit his buoyancy, a dive 
cun attain almost complete freedom of move 
ment. Swim fins worn on the fect speed 
movement through the water, The nonre: 


turn, or check, valve was inserted between 
the T adapter and the air hose, Once air 
has entered the mask, the nonreturn valve 


prevents it from escaping back into the hose 
if pressure from the surface should drop. 

Although the flutter valve on the mask 
could have been used as an exhaust, it would 
let the air bubble up in front of the mask, 
obscuring the diver's vision, For this reason, 
we removed it and closed the connection for 
the valve with solder. The air then exhausts 
around the top edges of the mask. giving the 
diver unimpeded vision, To make a stronger. 
more watertight seal. the thin plastic dia- 
phragm was removed from the front of the 
mask and replaced with gasket rubber. 

We generally use a hand pump to supply 
the diver. However, when we switch to a 
gasoline-driven compressor, a regulating 
valve is inserted between the T adapter and 
nonreturn valve, 

There are three sources of air supply for 
the converted mask: power-driven com- 
pressor, hand pump, and high-pressure bot- 
tle. For sports divers, the cost of labor for 
hand pumping generally is not an important 
consideration. This is strictly a team sport, 
and we dive as a group. Two people pump. 
one tends the life line and air hose, and one 
dives—rotating until all have dived. 


Here are basic materials and tools used in 
converting surplus Navy gas mask to a diving 
outfit. The hose that supplies air is not shown, 


COMPRESSED-AIR 


2 


> 


Alternate conversion uses air tank on diver's 
back. No surface connection is necessary but 
life line to belt is strongly recon ded. 
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1. First step i ersion was to. ren 
flutter valve and to close » with 
Next, the corrugated tubes were cut 


its conn 


solder 


Because of this availability of personnel, 
a hand pump is the most popular air supply 
‘Three pumps suitable for sports diving are 
the Morse No, 15 (shown in use on page 
168), the Morse No, 17, and the Miller 
Dunn No, 1, Any of these will supply suffi- 
cient air for a diver wearing a mask to 
depths of 25 or 30 feet, These three pumps 
are available as government surplus for 
about $30 or $35 each, 

Here are two hints on operating hand 


3. Diaphragm, ring, metal and dia- 
phragm retainer then were reassembled and unit 
Next, the ends of the T adap- 


screwed in place. 
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h xth and seventh ri s as shown, The 
T ses assure a more Fr 1 connection for 
apter, nonreturn valve, and air hose 

pumps. First, a small tank between pump 


and diver acts as an air dome, leveling out 
pulses and giving a more even flow of air 
Connect the hose from pump to tank and 
from tank to diver, Second, use the full 
stroke of the pump. 

Gasoline-driven compressors suitable for 
shallow diving are also available but are 
much more expensive, Electrie-driven con 
pressors are not recommended for use 
around water 


ter were inserted in the corrugated tubes. They 
were forced well up into the tubes and secured 
as shown in the photograph at the right. 


in plustic diaphragm was removed by 
unserewing diaphragm retainer and removing 
metal disk and ring. Circle of gasket rubber wa 


A diver using the mask should have about 
1.5 cu, ft. of air per minute, delivered at a 
pressure slightly above the pressure existing 
at the depth where he is. As most diving 
will be in water 15 to 30 feet deep, a diver 
needs about 3 cu. ft. of air a minute. 

It's desirable to have a gauge at the pump 
or tank, The pump should be worked fast 
enough to provide about 5 Ib. more pressure 
than the diver actually needs at any particu- 
lar depth. In salt water, depth times 445 


4. Tubes were wrapped with two turns of fric- 
tion tape and wired: Tape prevents wire from 
cutting tubes. Third turn of tape covers wire 


receptacle exactly, This 
replacement makes for a stronger and’ much 
more watertight seal at front of mask. 


equals the pressure needed. In fresh water, 
depth times .435 gives the required pressure. 
For example, if a diver is at 25 feet in salt 
water, 25 times .445 equals 11 Ib. Add the 
5-Ib. extra margin to that and you have 16 
Ib, the gauge pressure the pump should 
maintain for a diver at 25 feet. 

In building our second outfitthe one 
with the air bottle—the nonreturn valve was 
replaced with an automatic demand-type 
regulator. This permits air to enter the mask 


to give smooth surface. Final step was to sci 
nonreturn valve into T adapter and connect » 


air hose to nonreturn valve. 
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only when the diver inhales, greatly con- 
serving the air supply. You'll notice in a 
photo on page 169 that we inserted an air 
gauge and bypass valve between the tank 
and regulator, The gauge, of course, shows 
the amount of air—in terms of pressure—re- 
maining in the tank. Normally closed, the 
bypass valve is a safety measure. If the 
regulator should fail, the bypass valve can 
be opened slightly to allow a flow of air to 
the diver. High-pressure hose is used, 
Note in the photo that the regulator was 
placed at almost the same level as the air 
inlet to the mask, If it were much lower, 
the greater water pressure there would allow 
a continuous flow of air to the mask. 
Quick-release buckles were used on the 
harness supporting the air tank. There are 
three of these, one at each side and one on 
the belt. If the diver should get into trouble, 
he merely has to flip these three buckles, 
slip the mask from his head, and swim to the 
surface, A life line, attached to the harness 
rather than to the diver himself (for speed in 
emergency escapes), is used even with the 
self-contained unit, With the other one, the 
line is taped at frequent intervals to the hose. 
We have used these units in exploring the 
marine. gardens at Catalina Island and for 
underwater photography. When we are 
diving, our boat becomes the center of at- 
traction, Visitors usually want to try their 
hand at submarine exploration, Those who 
demonstrate that they are expert swimmers 


‘ 


Cur in pairs from colored plastic, these 
musical-note knickknack shelves are an easy 
project for a single evening. Choose plastic 
to suit the color scheme of the room in 
which the shelves will hang. 

‘The shelves shown below were made from 
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dive, first with one of us, and then alone. 

It’s a good idea for the diver and his top- 
side companions to arrange a system of 
signals, Tugs on the line usually are used. 
Here’s the code Navy divers use: 


FROM TOPSIDE TO DIVER 


Pe cag ee 
ik oi 
3 pulls Stand by to come up. 
ike ee 

FROM DIVER TO TOPSIDE 
ia tees, 
inh beet 
$ pulls ‘ake up my slack. 
iE Ie 


The unit using the high-pressure bottle 
was built for about $60. Cost of the other 
outfit was somewhat less since we didn’t 
need a tank, gauge, regulator, or harness. 

By following a few rules, we find that 
even inexperienced divers (including an 11- 
year-old boy and a 65-year-old woman) can 
use these outfits with complete safety. An 
important point about which we always cau- 
tion novices is to breathe normally while as- 
cending, And, if the mask is accidentally 
pulled from the face, to exhale while as- 
cending. A diver shouldn't hold his breath 
while rising because air taken into the lungs 
under pressure would expand with reduced 
water pressure. This might cause air em- 
bolism or rupture of the lungs. However, 
this danger wouldn’t be great unless the 
diver had his lungs completely filled with 
air when he started up. We also always 
avoid tricky tidal currents, END 


Musical-Note Shelves Cut from Colored Plastic 


4” sheet plastic. For the job, you need only 
a jigsaw, files, and emery paper. 

Following the squared drawing, lay out 
each part on the protective paper of the 
plastic, Saw along these lines with the paper 
still in place. Finish with a file and smooth 
the edges with emery 
paper to give a frosted 
appearance, If equip- 
ment is available, a 
groove cut for the shelf 
piece will strengthen 
the joint. Cement with 
glacial acetic acid or 
ethylene dichloride. A 
nail through a small 
hole drilled in the top 
of the note suspends 
the shelf.—J. Jachim- 
owicz, Washington, 
D.C. 


Home Repairs 
You Can Make 
With Copper 


By Harold R. Terpeng 


Fe lots of handyman repairs, sheet metal 
will do a better job than any other ma- 
terial, Perhaps the best all-around repair 
metal is sheet copper. It’s easily worked be- 
cause of its softness, and it'll never rust. 
Suitable sheet copper can be bought from 
roofing supply dealers and many hardware 


on brick pier. This keeps water from working 
its way down into the mortar and loosening it. 


stores. A convenient kit of 10 light-gauge 
18” by 48” copper sheets is packaged by 
Revere Copper and Brass, Inc. Also in- 
cluded in the kit are 200 bronze nails and 
instructions for flashing roof valleys, chim- 
neys, doors, and windows, 

You can’ save yourself work and money 
by covering the floor timbers of an open 
porch with copper. Rain is a deadly enemy 
of porch timbers and replacing them can be 
a costly job, Either when building or repair- 
ing porches, cut strips of copper 1” wider 
than the thickness of the timbers. These 
usually are 2” stock, Bend the strips into U- 
shaped caps and lay them atop the timbers 
with the ends butted together. Smear the 
timber first with a heavy coat of roofing 
cement and press the copper on top of it. 
Be sure to use roofing cement, not roof coat- 
ing. When the flooring is nailed down, the 
cement seals the nail holes in the copper. 
You now have a water-protected under- 
pinning for your porch. 

Many porches are supported by brick 
columns. Rain blows in, runs down between 
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~ INSERT UNDER 
SHINGLES. 


l wae 

Reait 
Gutterless buildings drip water over doorways. 
Strip of copper, bent as shown and inserted un- 
der shingles, guides water to either side. 


Copper covers holes made by birds or squir- 
rele. Patch {is not nailed but cet in roofiug ce- 
ment. Here it’s being tapped into place. 


Posts last much longer if tops are protected 
from rain, which otherwise seeps into end gr 
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the floor boards, and eventually weakens the 
mortar between the bricks, The mortar be- 
gins to crumble and the top few courses of 
bricks become loose, leaving an insecure 
pier, When repointing old piers, cut a sheet 
of copper to cover the top. Make it 2” wider 
all around than the top of the pier. Then 
jack up the timber a trifle and slip the sheet 
in place, Bend the sides down around the 
top of the pier, New piers should be capped 
before the timbers are laid, 

A copper cap on a chimney top also is a 
good investment, The top courses of bricks 
eventually become loosened as rain works its 
way down into the mortar, Drawings and 
photos on page 176 show you the construc- 
tion of a chimney cap, After bending the 
four sections of the cap, lay the short pieces 
on the bench, fit the long pieces, and solder 
the joints, To hold the cap in place, spread 
roofing cement on the chimney top and press 
‘on the cap, 

Holes in the outside trim of a house may 
be patched with copper, Sometimes a bird 
or squirrel will make an entrance into the 
eaves by using a small hole or crack as a 
starting point, Cut a piece of copper to over 
lap the hole by about 4” on all sides, if pos- 
sible, Place the copper over the hole and 
mark around it with a pencil. Apply a coat 
of roofing cement around the hole, keeping 
a little inside the pencil line, Before sticking 
the copper in place, wash it thoroughly in 
vinegar so it will take paint, Vinegar re- 
moves traces of oil or grease on the copper. 
Then press the plate into the cement, Use 
kerosene to wash off any cement that may be 
squeezed out around the patch, Touch up 
the job with paint, 

Copper patches are especially good if a 


Right, tabs are bent down around 
Bronze nails driven through tabs hol 


1 cap on, 


Garage doors, because they frequently stand top edges. Copper caps keep water out. Apply 
open, are subject to rot from water along the th h roofing cement and bronze nails, 


hole covers molding as well as a flat piece of 
trim. The copper can be bent to fit the con- 
tours of the molding. 

Cellar doors frequently let rain in, either 
at the juncture of bulkhead and wall, or at 
the door line, The photo at the bottom of 
this page shows one solution, If possible the 
flashing should be inserted when the wall 
shingles are installed, but you may be able 
to loosen them enough to get it up under- 
neath, Instead of the curved wooden strip 
to carry off water, the %” section of the 
copper sheet could be made about 3” wide 
and bent up at an angle along the lower edge. 

Tops of garage doors take a beating from 
the weather, Since at least part of the tops 
are end grain, they don’t take paint very well 
and are prone to rot. A tight-fitting cap of 


ill hi Holes in woodwork gnawed by mice or rats 
copper will protect them, can be permanently and securely sealed with 


Posts will last years longer if the tops are _ patches of sheet copper. Nail in place. 


CCEMENT TO 
BULKHEAD 


L Maier ae 
Leaks in cellar hatchways can be stopped by a 
Hashing bent up of copper. Strip is bast Stted 
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_WIDTH OF 
BRICK 


cut 


WIDTH OF 


herae: SEND DOWN 


Caps for chimneys are bent up in four sec- 
tions. Drawing shows where to make ds 
and cuts, The four sections are fit nd 


protected from the weather. To make a post 
cap, measure the diameter of the top and 
scribe a ” larger on a piece of copper. 
Using the same center, draw a second circle 
2” Jarger than the first circle, With tin snips, 
cut slits in m the circumference of the 
outer circle to the circumference of the inner 


Termite shield. Edges are bent down to 45° 
angle (which termites can't negotiate) on 
underside of sheet. Sills hold guards, 
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soldered together and then placed on the chim- 
ney. Top bricks of unprotected chimneys fre 
quently work loose as rain weakens mortar. 


circle, Place the cuts about 1” apart, Put 
the cap atop the post and bend down the 
tabs. Drive a bronze nail into every third 
or fourth tab and you have a watertight 
cover that'll prevent rain from soaking in, 

Termite shields are another valuable use 
for sheet copper. Install the shields on top 
of brick or concrete foundations, Cut the 
copper 1” wider all around than the top of 
the foundation, That leaves !%” on all sides, 
Bend these 4” extensions down 45°, Termites 
't crawl on the bend in the underside of 
the copper, To install the shield, lay it on the 
foundation and set the sill on top of it, 

Sheet copper—if it goes well with the color 
scheme of your kitchen—makes nice drain- 
board covers and splash boards, Decorative 
effects include hammering, chemically 
darkening, and patterning with steel wool. 
Another use is as a drip pan for an oil heater. 
Turn up the sides of the pan about 
solder the joints. 


ca 


rocery Carton 
Becomes a Cabinet 


i Dees humble corrugated carton that you 
can pick up at the corner grocery has the 
makings of a surprisingly sturdy utility cabi- 
net, Especially handy in crowded or tem- 
porary quarters—you can throw it "iw: 
without compunction when you move—it 
will also serve in the kitchen, porch, base- 
ment, garage, or summer cabin, It costs 
nothing or close to it and, when coated with 
a high-gloss enamel, looks quite shipshape. 

In addition to the carton itself you will 
need a sheet o! or 4” composition board 
to reinforce the back. To this one or two 
shelves are attached with angle brackets. 
The back stiffens the carton, permits easy 
mounting, and carries most of the load. 

Cement or glue the back flaps closed and 
fold in and glue the short flaps in front, The 
longer front flaps are used as doors. After 
placing the back panel and shelf or shelves 
in position, drive a couple of nails through 
the cardboard sides into the shelf ends. 
Cabinet knobs mounted on 2” by 
wood squares are fastened with sc 
inside, Cabinet catches are attached to the 
knob-mounting squares and the underside 
of the shelf. 

Paint the cabinet inside and out with an 
enamel undercoater. When dry, steel-wool 
every part smooth and apply a high-gloss 
enamel, Edges are trimmed with decorative 
cloth tape, which can also be used to rein- 
force the door “hinges."—Arthur C. Miller, 
Manhattan, N.Y. 


Back flaps, if not already secured, should be — is attached to a composition-board back panel 
glued or cemented together (left). In front, — that stiffens the carton and holds much of the 
the short flaps are folded in and glued, while load. Exposed edges of the cardboard are cov- 
the long ones become doors. A shelf (center) ered (right) with decorative cloth tape. 
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Aluminum edging and a plastic top. trans- 
formed this small folding table into an attractive 
piece of furniture. Flush molding was used. 


Guided by strips of adhesive tape, hacksaw 
blade cuts hard-pressed, laminated sheet plastic. 
Rough edges can be dressed smooth with a file, 


_— PLasTiC. 


Fastening molding around table top. Thick- 


ness of this edging required mitered corner 
joints, Drawings show three types of molding. 
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How to Put 
Plastic Tops 
on Tables 


M ODERNIZING old table tops is a s1 

with thin sheet plastic and either meta 
or plastic molding. Besides the covering ma- 
terial and edging, you need only a couple of 
simple tools to trim the plastic to size. 

Use a hard-pressed, laminated sheet plas- 
tic—such as Micarta®, Formica® or Polatex®, 
This is the type widely used to cover tables 
and counters in lunchrooms, It has a high 
resistance to scuffing and scratching and is 
not harmed by most things that come in 
contact with table tops. 

While you have a choice of molding styles, 
try to obtain the lipped type, It extends 
over the plastic top for a fraction of an inch 

nd will help hold down the edges of the 

sheet, The molding on the table pictured 
at the top of this page wasn’t this kind, but 
was a rather thick beaded strip, I mitered 
the corners because of the thickness of this 
molding. However, thinner metal can be 
bent around corners, particularly if they are 
rounded a trifle, 

Flush-type molding can be installed be- 
fore the plastic. Lipped molding should be 
fastened in place after the plastic has been 
applied but before the adhesive between 
plastic and table top has set. Of course, the 
bare table top should be flat and sanded 
smooth, 

The plastic can be cut with a hacksaw 
and the edges smoothed with a rasp or file. 


spread with paddle. Shallow notches 


in end of paddle leave glue in ridges tha 
flow into uniform film when plastic is applied. 


A block plane will cut down the edges faster 
than a file, but you'll have to resharpen the 
blade frequently. It’s desirable to use metal- 
working tools because plastic tends to dull 
woodworking edges, 

Anchor the plastic with casein, resorcinol, 
or phenolic-resin glue, Spread it smoothly 
over the top and lay the sheet over it, Apply 
clamps, or place weights on the plastic 
Sandbags, concrete blocks, or buckets of 
sand will do as weights. Be sure the pressure 
is evenly distributed over the sheet. Leave 
the weights or clamps on at least overnight. 
—Walter E, Burton, Akron, O. 


plastic 
ntended for 
use in indirect-lighting 
lamps, can be made 
into attractive lamps 
themselves, Purchase 
the reflector together 
with a socket, cord, 
plug, and either a 
gooseneck and base or a spring clamp, You'll 
find that assembly consists mostly of wiring, 
since the reflector is already threaded for the 
socket, Such a lamp provides direct light for 
reading and a soft light throughout the room, 
—Philip L, Cuskley, Boston, Mass, 


pports Shelves 


— 


You save yourself the expense of 
kets for heavy shelves in the shop, ga- 
rage, or attic by substituting pieces of old i” 
pipe, Cut the pipe to length and bore holes 
in the studding to take ends of the pipe sec- 
tions. The shelf may be fastened to the pipe 
with metal straps, as shown in the drawing. 
Victor II, Lamoy, Upper Jay, N.Y. 


‘Tight clamping is important even if, as he 
you have to use any available assortment of 
clamps. Weights may be substituted for clamps. 


Deep-Throat Bandsaw 


unusually deep throat—18” from 
blade to frame—is a feature of this bandsaw 
manufactured by the Owen Pattern & Foun- 
dry Co., Norfolk, Va. It's made possible by 
a third wheel and a triangular blade span 
To permit unusually acute angle cutting 
without reversing the layout, the table may 
be tilted 30° inward and 45° outward. The 
skip-tooth, metal-cutting blade, moving at 
3,200’ per minute, cuts wood up to 8” thick 
and metal to 24” thick. Plastics also may be 
worked on the saw, which operates on a 
p. motor. A bench model, less motor, is 
priced at $297. 
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What’s Your 
Ingenuity 
uotient? 


Those two skeletons you see doing 
py tap routine on my television screen 
Jhat happened was that 
our television set had so much glare that 
even free-loading guests were demanding 
sunglasses, Since the set already had set me 
back a nice piece of change, I didn’t feel like 
laying out more dough for a filter. Instead, I 
bummed a big undeveloped X-ray film from 
a lab and dunked it in hypo to clear the 
emulsion. It has a nice blue tint that's fine 
as a filter.—John H. Wilmes, Chicago. 


I wasn’t hunting ground squirrels 
when I fired down the well. The reason was 
that our fishing-club’s water supply ran out 
when the well mysteriously went dry after 
years of service. I removed the pump and 
fired several rounds from a .22 rifle down the 
30-foot casing. That blasted holes in the 
sand packed at the bottom. Now the well 
gives more water than ever before—W. J. 
Kaiser, St. Louis, Mo. 
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Oil’s well that ends well, but for 
a time I was stumped. The problem was to 
pump oil out of an underground tank to an 
elevated one—and I had no pump, Then 
along came the ice-cream man. He didn’t 
have a pump either, but what he did have 
turned the trick. I stopped up the vent of 
the buried tank and plugged its filler open- 
ing with a pipe fitting. The pipe inside this 
ran from near the bottom of the buried tank 
up to the elevated one. But first we dumped 
some pieces of dry ice from the ice-cream 
truck into the lower tank, As the carbon 
dioxide was released, it built up pressure 
that forced the oil up through the pipe.— 
R. C. Harrington, Kingsport, Tenn. 


My car needed work under- 
neath, and I couldn't see myself doing 
the job flat on my back. I took the doors off 
the concrete-block bulkhead and used it as 
a ramp.—R. E. Tibbetts, Worcester, Mass. 


/e you pulled off a smart one lately? We 

pay for acceptable contributions show- 
ing ingenious solutions of problems in the 
It doesn't 


shop, garage, or camp. 
matter if it's wacky—if it works. Use gov- 


ernment postcards only. Contributions con- 
not be acknowledged or returned. 


, ‘ 
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For intricate cutouts the jigsaw 
in a class by itself, And it’s versa 
enough to handle many other jobs. 


By Edwin M. Love 


powered saws. Though ornate work seems 
to have gone out of fashion, the modem 
equivalent of the old b 

popularity in the home workshop. 
hurrying the production of such tradi 
pieces as what-not shelves and saw. 

boxes and grilles, the motor-driven 
has opened new challenges to your skill 
making plaques, silhouettes, and hea 

projects such as signs made of cut-out bli 
letters, 

Solid wood is still good for many jobs, 
but plywood and grainless composition 
boards are tops for intricate cutting. Equa 
ly useful are plastics and the softer sheet 
metals. 

True scroll cutting is an extension of the 
methods used in cutting circles with the ji 
saw described in a previous article (PS, 
Sept. '48, p. 202). Add a few extra tricks 
for getting around comers and saving ti 
and you are equipped for any kind of d 
sign that comes along. 

Laying out the work usually consists of 
tracing an outline pattern onto the piece to 
be cut. Many times you'll obtain full-size 
patterns that can be traced olf directly with 


c, 


pattern and 
the work with carbon paper, 
compass to make a radius oF cir 


2. Complete circles are easy to cut out. If you 
use an expansive bit in the drill press, make 
sure the Work is clamped down securely 
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3. An accurate starting hole 
drilled tangent to two lines al- 
lows the saw blade to strike 
out along either side, 


carbon paper, as in Fig. 1. To enlarge 
smaller designs, draw a grid of squares 
through the part to be copied, make a cor- 
responding set of squares to a larger scale, 
and copy the picture square for sq 
The easiest way to make a symmetrical out- 
line is to fold a sheet of tracing paper down 
the middle and draw half the pattern on 
either side of the center line. Trace this 
off, then flop the paper over and repeat the 
half pattern on the other side. A template 
is good when you have to copy the same 
pattern repeatedly. 

Holes must be made to admit blades to 
inside cutting lines. When the cutout is a 
complete circle, you can use an expansive 
bit and eliminate sawing altogether. If you 
do, make sure the work is clamped down 
and take it easy to avoid splintering. 

‘More often you'll make room for the saw 
blade by drilling small starting holes. Lo- 
cate several of them in the waste near the 


that must be gripped in th 
as well as im the one below the table 


top chuck 
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4. Before reaching a sharp 


long the adjo 


5. Then it’s ensy to come back 
and cut to the corner first from 
one side and then from. the 
other, Be careful not to overcut, 


y the waste, 


line. So Jong as you stay in the clear, no 
great accuracy in location is needed. Bet- 
ter still (but requiring more care) is a hole 
that lies tangent to two lines (Fig. 2). 
Here the blade can strike out along either 
side. When the comer is an are of a circle, 
a corner hole of corresponding radius does 
the triple job of giving you two tangent 
cutting lines and a clean, finished radius. 

Whenever you can, use a saber blade—a 
stiff, fairly wide blade that is clamped only 
in the lower chuck. It saves time in remov- 
ing and reclamping the upper end when 
changing hol Larger blades cut faster 
and are easier to steer, but they will not 
negotiate sharp curves. 

Work on either the left or the right of 
the hole, whichever is more convenient. To 
saw a sharp angle with a wide blade, scoot 
around a corner and come back on the op- 
posite line (Fig. 4). After trimming away 
the bulk of the waste, come in from both 


9. To make a beveled cut, angle the table. 
The cutout can be wedged into the hole either 
in relief or recessed below the surface. 


6. Test the table for s¢ king. a 
trial cut, in serap cut end to th 
other side and see if any, gap shows, If 

table is square, there won't be any 


sides to the point or comer (Fig, 5). With 
a narrower blade you can follow one line 
right into the corner. Staying carefully in 
the waste, nibble out just enough material 
to form a turning radius for the blade, and 
then saw out of the comer along the other 
line, Small blades are required when the 
curves are sharp or the space is small, 
Chuck both ends with enough tension to 
prevent buckling on the upstroke, 

In inserting a blade through a hole for an 
inside cut, some craftsmen prefer to loosen 
the upper chuck and enter the blade from 
the underside of the work, Others find it 
easier to clamp the blade first in the top 
chuck and thread it through the starting 
hole from abov 
it’s harder to center the lower chuck. 

No matter how closely you follow the 
line, there will be many cases where your 
work will be wasted if the blade and table 
are not exa The most obvious 


10. In order to wedge the cutout. it is essen- 
J that the work remain on one side of the 
blade. Reversing direction spoils the effect. 


7. Aligning the blade is also important, 
cially with saber blades that don’t use the 
upper guide. The test. block must have a 
jared base and a kerf exactly 90° to the base, 


espe- 


example is when you are making exact du- 
plicates by cutting a stack or pad of thin 
pieces at one time. Any angle off the verti- 
cal will cause a noticeable difference in the 
size of the top and bottom pieces. 

To check for squareness of the tuble, set 
it by eye and clamp it just tight enough to 
hold the setting. Make a test cut on a pi 
of serap—preferably fairly thick — stock. 
Move the cut end around to the other side 
of the blade and see if it squares up (Fig. 
6). Using both the lower and upper blade 
guides will help in making square cuts, A 
jig for blade alignment is pictured in Fig. 
7. Square the base of a broad wood block 
and saw a kerf exactly 90° to the base 

Fine blades are essential when are 
cutting to a line that has no waste, Figure 
8 shows such a case. The piece being re- 
moved will later be pushed into the open- 
ing until it is wedged. Here it is imperative 
that the cut not be square. Tilt the table 


11. An auxiliary table made from a smooth 
board will keep small work from falling into the 
blade opening. Clamp the board to the tuble. 
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12. A broken piece of a cabi- 
ile clamped in the lower 
chuck can be used to. smooth 
edges, Cut the tang to fit. 


13. Sanding 
are ever 
tightens th 


and set the hold-down parallel, if it is ad- 
justable, Bore the entrance hole at the 
ngle as the desired bevel, making it 


same 
only as large as necessary to enter the blade, 


The amount that a recessed or raised 
piece will project is determined by the 
angle of bevel and the thickness of the 
blade. The best way to determine this is 
by making test cuts in scrap. Figure 9 
shows how the cutouts fit the holes. 

After establishing the bevel angle, the 
most important consideration in shaping 
wedge is to keep the direction of cut uni- 
form. It doesn’t make any difference wheth- 
er the work is on the left or the right of the 
blade so long as it stays on the same si 
throughout. ‘The wrong way of doing this 
job is shown in Fig. 10, and a cross section 
of the resulting cutout makes it clear why 
the piece can never be wedged. 

Jigsaw blades are always inserted with 
the teeth pointed to cut on the downstroke. 
On very small work such as brooches, pins, 
and novelty cutouts, the blade may tend to 
drag small pieces into the blade opening in 
the table, To avoid this, make an auxiliary 


15. Pads of stock bradded together allow 
to make identical cuts in a numb 
Sandwich thin metal in wood for 
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better, Nut on 
paper sleeve 
by expanding the core. 


chments 
ut on top 


a 14. A round file revolving in 
a drill press is also good, es 
cially on curves, but it’ won't 


get into tight corners. 


table ( 11) from any large, smooth 
piece of wood. Composition board is par- 
ticularly good for this purpose, Run it 
partly into the blade, clamp it down, and 
use it as a table for delicate work. In time 
the saw will chew away the opening, ma 
ing it larger than you want, No matter. 
Simply cut in another inch or so to make 
brand-new opening. 

Much of your scroll-saw work will come 
from the blade so smooth and true that no 
edge sanding will be necessary. Where it 
is needed it can be done efficiently by 
chucking a broken piece of a cabinet file, 
as in Fig. 12, Grind the tang and sides to 
fit the chuck. If you have one, « sanding 
attachment (Fig. 13) also will do the job. 
A file used in a drill press (Fig. 14) works 
well except in tight corners, For the very 
sharpest turns, a strip of sandpaper or emery 
cloth can be drawn back and forth over the 
edges by hand. 

It is in cutting identical pieces that the 
jigsaw shows its real mettle as a production 
tool. The best method for making dupli 
cates is to stack thin pieces into a pad. 
Generally there isn’t much to be ned in 
building the pile over 1” or so high. Nail 
the pad together at the comers and head 
over projecting nails. When using large 
blades, nail through every available cutout 
space or shavings may wedge the layers 
apart and cause splintering. 

The padding method is usually applied 
when cutting very thin metal. Sandwich the 
sheet between layers of wood (Fig. 15). 
The wood keeps the metal from twisting 
and bending. Use metal-cutting blades, of 
course. If your saw allows any choice of 
speed, the lowest one is the best here. END 


wor! 


puts light on th 
where you need it 


wooo 
BLOCK wire 
4q OA HOLES! 


Blade safe is a cigar 
box fitted with drilled 
block, Hook on. side 
holds’ chuck wrench 


An extra shelf is sup- 
ported by two lengths 
of angle stock, Bolt or 
weld them to le 


Mos 
wn 


helf 


Building Time: One Evening 


Midget (ras Model Flie 
ona Threa 


By Jack Wilson 


F YOU'RE really cramped for flying space, 

Perky’s the model for you, Ideal for tether 
flying indoors, it has a wing span of only 
16”. Ready to take to the air, it weighs just 
a trifle over 2 oz, This lightne: 
duces the hazards of close-quarters flying, 
and means that a sturdy No, 40 thread can 
be used in place of a steel tether, 

In the wide-open spaces, a spunky little 
i -in., glow-plug engine spirals the 
ship up to 500’ in 20 sec, With the engine 
throttled back, Perky flies in wide, lazy cir- 
cles, gaining only 100’ altitude during a full- 
tank run of one minute. 
Perky: is shout length of this megezine you're Simple but rugged balsa construction 
reading, It has ‘Infant Torpedob engine, 3" means the model can be completed in an 
prop, ilies on tether inside or free outside. evening. Five hours should finish it. 


Twelve wood! ps model. Cut these Check alignment of stabilizer with triangle or 
with razor blade, smooth with No, 0 sandpaper. square before cement hardens, Do the same 
Mark centerline, rib positions with pencil. for firewall. Slice tail fin to install stabilize 
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Three versions of the basic design have 
been built—one with a solid balsa fuselage, 
one with the fuselage formed of 1/16” sheet 
balsa, and one with the fuselage blocks hol- 
lowed to a 3/32” wall thickness, The last 
version is the kind described here. 

Full-size patterns are given on page 189. 
Trace these off directly on the wood, o 
make templates of thin cardboard. Be e: 
cially careful in cutting out the fi 
keel piece, It is the key to accurate align- 
ment of engine, wing, and stabilizer. 

For added strength, fit a basswood stiff- 
ener into the slot in the tail boom, cut a 3” 
by 6” piece from a nylon stocking, coat it 
with cement, and wind it around the boom. 
Slice off the top of the fin at the indicated 
line and coment the stabilizer in place. 

Form a landing gear by doubling a 7” 
length of wire and shaping as shown, Punch 
the holes and slot in the plywood firewall 
with a sharp ice pick. Push the wire “U” 
through the slot, pinch down against the 
wood, bind with thread, and cement well. 
Put a drop of solder on each axle to hold the 
wheel on, 

Cement the firewall to the fuselage and 
the engine-mounting nuts to the firew: 
Now lightly cement the cowl and fuse 
blocks in position, Carve and sand to out- 
side shape, When this has been done, pry 
off the blocks and hollow them out to 
thickness, Again cement in place. Be careful 
in carving the cowl to fit the engine close 

In forming the wings, first cement 4” of 
each rib to the panel. When this cement 
has set, dampen the top surface of the panel 
and cement the ribs down, A s 


Carve and annd fuels, and coming’ blocks to 
streamline contour, with firewall as a guide. 
Hollow out blocks before final cementing. 


between the clothespins and top of the wing 
will protect the surface. 

When the ribs are solidly in place, 
dampen the top of the wing panels again 
and pin them to a flat surface until the wood 
has dried completely, Thin cardboard will 
prevent the pins from marring the wood. 

After sanding the root ribs to give the 
indicated dihedral, cement the wing panels 
together, Finally, cement to the fuselage. 

For a slick finish, apply a couple of coats 
of wood filler, brushing against the grain. 
Then apply a coat of clear dope, three coats 
of color, and two coats of hot-fuel proofer. 
Sand lightly after all but the last color coat 
and hot-fuel proofer, 

You can make a satisfactory wood filler 
by mixing talcum powder or Fuller's earth 
with clear dope to the consistency of a thin 
paste, Use about two teaspoons of powder 
to four of dope. 

A combination flight timer and fuel cut- 
off device for short hops can be contrived 
by using a special 3” fuel line, Just before 
launching, this is pulled from the tank pipe 
so that only the fuel held in the line is fed 
to the engine, This will keep it ruming 
about 15 s 

The long line is stiffened by a spring 
made by wrapping No, 28 brass spring wire 
around a 1/16” rod for a distance of %”. 
Stretch the spring to 2” length and push it 
into the carburetor end of the line. 
ance the finished plane at the wing 
roots 4” back of the firewall. Test-glide the 
plane cautiously starting out over tall 
grass in calm weather. The model should 
glide fast and flat for 45 or 80 fect, There 


Cement rib tips in place (top), pinning on until 
: 


dry. Then dam 


top of wing. form to ribs, 
and cement. ho 


1g in place with clothespins, 
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CARVE FUSELAGE TO STREAMLINE 
‘CONTOU! 


FOLLOWING Fi 


Ye" PIN SOLDERED TO NUT FOR BATTERY CLIP. 


should be only a slight tendency to turn, 
since this will be increased with faster pow- 
ered flight, 

For the first power flight, hand launch 
the plane upwind with the nose straight 
ahead and the engine at its slowest speed. 
Use only a 15-sec. fuel supply. Throw the 
model with slightly less force than for the 
test glides, Shift the engine thrust line as 
necessary by shimming the engine up, down, 
right, or left with wood slivers. For all- 
around flying, it’s best to retain the 5” metal 
prop supplied with the engine. 

If you want to try tether fying, either 
do it indoors or wait for an absolutely calm 
day, Run a tether of No, 40 thread through 
the wing guide and tie to the fuselage under 


Here’s the kit for a flying session. The thread 
replaces cnventional steel wires as a tether. 


INSERT Ye'x/'x3" 
‘STIFFENER 


gs 
WK 


SECTION 


the wing roots, Try a few dry runs first by 
whipping the model around with a dead en- 
gine. The nose can be weighted to shift the 
balance to the leading edge of the wing. 

Complete flying equipment is shown in 
the photo at the left below, The fuel con- 
tainer is a 4-0z, feeding bottle bought at a 
drugstore for about 15 cents, It is fitted 
with a cork having two %” holes, one for a 
breather tube running to the bottom of the 
bottle and one for the filler tube, The gradu- 
ations on the bottle are convenient if you 
mix your own fuel. A second, plain cork 
prevents the bottle from spilling in transit. 
Clips on the starting-battery cables are stag- 
gered to keep them from shorting out against 
one another accidentally, END 


Aim the model 


traight when hand launching 
for power Hight. 


‘ill fy about a minute, 


ae et I ieee be yh oO Oe) ae eee le 


SAND TO 
STREAMLINE SHAPE. 
CUT HERE FOR 
SAPIENS 
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SOFT BALSA 
Me" THick 


FUSELAGE KEEL 
(HARD FLEXIBLE 
V8 SHEET BALSA) 


RIBS — "HARD GALSA-MAKE TWO OF EACH 


FUSELAGE SIDE 
(sorT #4" BALSA) 
MAKE TWO 


WING 
tig MEDIUM HARD BALSA 
MAKE TWO 


SAND SMOOTH TO io" 
TAPERING TO 1/39" AT 
TRAILING EDGE 


STABILIZER 
the EDIUM @ALSA 


FULL-SIZE PATTERNS 


TRAILING EDGE 


jobs for the heat 
eating plastic for bending, 
In 30 seconds, lacquer on th 

. Lamps are two type: 


Infrared Unit Gives Handy Heat 


HE more you use this heating unit, the 
nore uses it suggests for itself, The two 
250-watt infrared bulbs will dry model-air- 
plane dope, f. instance, in 80 seconds and | 
soften a piece of 4” plastic for bending in 
two minutes, 
Here are some other uses I've found for 
the unit: heating or evaporating liquids, 
drying bake-on enamel, driving moisture 
from surfaces to be painted, drying wet 
wood to raise the drying photo prints, 
removing moisture from dehydrating agents, 
curing vulea g-type rubber cement, 


drying other adhesives, and speeding up big 
Usted end’ dled forckenrince tower halt Soldering jobs by preheating, 
is threaded to keep bolt from turnin To a %” by 12” by 15” wooden base bolt a 
block of hardwood to hold the vertical rod 
Block that holds the upright is bolted to base. or tube. This upright should be about ” in 


A bolt locks upright in block. Protect base diameter and about 2’ long, Hold it in the 
siatiieeih Mba aetibes bl haat drilled block with a %” bolt used as a set- 
screw. 

To protect the base from heat, cover it 
with an asbestos shingle, Better still, cover 
the shingle with polished sheet metal, It'll 
reflect and increase heat on the work. 

Sockets for the lamps are mounted on two 
9” lengths of %” o.d, brass tubing, bent to 
almost 90° as shown in the photos. Although 
brass sockets are used here, porcelain ones 
would be preferable, being more heat-re- 
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sistant. I fitted a ball-and-socket joint be- 
tween one socket and its tube and two 
similar joints between the other socket and 
tube. These flexible fittings are handy in 
adjusting the lamps to odd angles, or in 
turning one out of the way when not in use. 

Where the wires for each lamp leave th 
tube they are spliced to a length of well-in- 
sulated cord. To protect the insulation, ends 
of the tubes should be filed smooth or fitted 
with a protective bushing, 

Adjustable clamps hold the socket tubes. 
For this part of the apparatus you can buy 


burette clamps from a laboratory supply 
house, If these are not available, you can 
make them, as I did, of %” by &” by 2” 
aluminum blocks, The lower half of ‘the 
slotted end is threaded for the bolt, The 
upper half is drilled clearance size. This 
arrangement keeps the bolt from turn 
when the wing nut is tightened, The 4’-20 
wing bolt in the other end of the block acts 
as a setscrew to hold the clamp at any point 
on the upright, I made these wing bolts by 
soldering washers in the slots of %”-20 ma- 
chine bolts.—Walter E, Burton, Akron, O. 


Little Vises Are Big Help 


Mopenaaxens, macl and. others 
working with small parts will find these hand 
vises more useful than ordinary pin vises, 
thanks to their much greater capacity and 
holding power, The one using a X” or ” 
chuck will replace several pin vises. 

Turn the handle from cold-rolled steel. 
drill through 17/64”, and run in a 9/16” 
drill for 2”, This not only lightens it but lets 
you hold long rods (up to 17/64” diameter) 
in the tool, You can leave the handle end 
open or, if you want a fancy job, turn a 
press-fit plug. 

The other vise—shown in use in the top 
photo—holds flat or square stock, Turn the 
handle from drill rod or tool steel, Shape 
the stationary jaw from the round stock with 
a hacksaw and files, You'll probably find 
it necessary to form the small, movable jaw 
from a separate piece of stock, Fit it cat 
fully by filing; the security of the grip de- 
pends on a close fit between the jaws. Clamp 
the jaws together and drill and tap for the 
clamp screws, Note that the single hole in 
the stationary jaw is threaded and the op- 
posite hole in the lower jaw is drilled for 
clearance, Heat-treat the jaws and clamp 

rews, In use, the work is clamped in the 
vise by the long screw and then locked by 
the other.—W. A. Conway, Macedonia, O. 


Here’s « good use for an old chuck, if you've 
got one. With it you can hold screws for slot 
ting or handle other slippery round objects. 


a 
This little vise holds small flat work securely 
in the double-screw clamp. One screw adjusts 
the jaw to size; the other clamps it. 


Handle is a le job. Its Pe Panel wack 
gives you a good grasp on it. Jaws are hack- 
Swed and’ fl i 


led or milled to size. 
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fication can improve the performance of small portables. 


Making a switch out of the slide top of a 


se calls for a ¥ 


By Albert Rowley 


LIKE my portable radios small. It makes 

sense to me to have a little set that I can 
lug around without effort, rather than one 
that threatens to pull my arm off at the 
shoulder. 

At the same time I know my compact 
portable doesn’t have as much pick-up power 
built into it as one of the larger, more ex- 
pensive sets. It works fine close to a small 
station and up to 50 miles from a high- 
powered transmitter; but when I take it on 
a long ride, performance definitely falls off 

To overcome this defect, I built an RF 
booster for my set. It consists of an untuned 
RF stage packed in a plastic cigarette ¢ 
It can be plugged into the portable wh 
and if it's needed. The booster increases 
the signal pickup of the portable, converting 
its four-tube circuit into a five-tuber on 


A 5-prong wafer socket mounted 
of the cabinet supplies both 
and mechanical support for the 


Layout and wiring of the parts is simple. Th 
thing to watch for is clearance of the tube and 
socket in the 2”-wide opening in the case, 


demand, With it the set can reach out 
reliably for hard-to-get stations. 
A booster like this will improve a great 


many portables, but there are many more 
on which it would be wasted. Sets that al- 
ready have a stage of RF amplification o: 
two stages of IF won't benefit by the addi- 
tion. To find out how yours stacks up, re- 
move the back cover and take a peek inside. 
A 8-gang tuning condenser is a sure indica- 
tion that you don’t need this booster. Less 
certain but a good clue is the number of 
tubes, Five or more—not counting the recti- 
fier, if any—mean the set already has enough 
RF or IF gain. As a final check, look at the 
tube-type numbers. More than one of any 
of the following tubes indicates that you 
don’t need a booster: 1T4, 1U4, 1 
or 1LN5. 

If examination shows that your set can 
benefit from some additional radio-frequency 
amplification, your first step should be to 
purchase the little “cabinet.” I used a plas- 
tic cigarette case with a slide opening on top 
through which the smokes can be popped 
out. The slide is useful because it's a cinch 
to convert it into an on-off switch. 

In the side of the case near the top, cut 
out a rectangular opening. Make a cover 
for the opening from a piece of plastic about 


S-PRONG PLUG 


The small parts used can be soldered diteetly 
to the 5-preng mounting plug and the 7-pin 
miniature wafer socket that holds the tube 


2” by 2%”. It can be fastened to the 
drilling undersize holes and 
machine 


ase by 
using small 


screws that will tap their own 
threads, 
Drill and file a hole in the center of the 


plastic rectangle for a 5-prong plug that has 
a metal ring for flush mounting, Two ma- 
chine screws and nuts secure it to the plastic 
panel. Inside and at right angles to the 
plastic attach a 7-pin miniature wafer socket 
by soldering its pin 5 to one of the machine 
screws, Make a strong mechani bond to 
hold the miniature socket rigidly. A couple 
of resistors and condensers as well as leads 
for the switch and the A battery are then 
soldered in to complete the wiring. 

The filament supply comes from a size C 
flashlight cell that fits nicely in the width of 
the connections can be made by clips 
or bars bolted to the le of the case. 
B-plus voltage is tapped off the set. 

To make connections to the set, I drilled 
a hole in the back of the radio cabinet and 
mounted a 5-prong wafer socket. Connec- 
tions to this socket are made as follows 

Prong 1 goes to the grid of the converter 
tube. This is found at the fixed-plate termi- 
nal of the antenna tuning condenser (the 
larger plates of a two-gung tuning unit), 
The original connection is unsoldered. If 


case: 
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there are two connections at this point, don’t 
touch the one that goes to the loop antenna. 
Prong 2 goes to the wire you have just un- 
soldered from the tuning condenser. Prong 
3 runs to the chassis of the set. Prong 4 
leads to the positive terminal of the B bat- 
tery. If you have a 3-way portable, it may 
go either here or to a B-plus point inside 
the set. Prong 5 can go either to the chassis 


of the set or to the AVC line (the black lead - 
from either of the IF transformers). Try 
both of these connections and solder it per- 
manently to the one that gives best results. 
For those times when the booster isn’t 
going to be used, buy an extra 5-prong plug 
and solder a jumper lead between prongs 
1 and 2. Plugging in the jumper in place of 
the booster restores the original circuit, END 


B Supply Cuts Battery Cost 


Listen all you want without draining those ex- 
pensive batteries. The little box supplies B 
voltage; weight of the portable turns it on. 


AVING discovered how easy it is to 

make my small portable behave like a 
bigger set, I decided to get rid of another 
sore spot in its operation—the high cost of 
B batteries. It’s no fun to shell out a couple 
of bucks every few weeks to replace the 
weakened battery. For very little more than 
the price of a replacement battery I built 
this perpetual B supply that works off any 
115-volt AC or DC line. I still use flashlight 
cells for the A supply, but their cost is in- 
significant. 

Like the RF booster described above, this 
device is independent of the set and doesn’t 
impair its usefulness as ble. While 
my set uses a the same 
eliminator will serve other sets requiring up 
to 90 volts. It would be useless, naturally, 
on 3-way portables. 

Ins m-up is retaine 
100-ma. selenium rectifier, This and all 
other parts are assembled inside a steel first- 
aid box measuring 1%” by 4X” by 7K”. 
You'll find a cabinet of about this size con- 
venient, since it forms a platform on which 
to rest the set. 


by using a 


Parts are mounted on a flat chassis that is 
fastened inside the steel box by machine screws 
slipped through the rubber feet. 
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The, shaft of the, voltage-regulating potent 


ometer is sawed off to fit inside the box. Slot 
the shaft to permit screwdriver adjustment. 


On top of the box and insulated from it 
by pieces of fiber are two 1” by 1%” alumi- 
num contact plates. The remaining parts 
are mounted on a flat chassis inside that is 
secured by four mounting screws through 
the bottom. Use rubber insulating feet on 
the bottom and never set the box on a 
grounded metal surface like a radiator or 
sink, Better still, use a plastic chassis panel 
to insulate all components from the box 
wiring together the grounded points in the 
diagram, and put in a two-pole switch in- 
stead of a single-pole one. This will open 
both sides of the power line. You could 
still get a shock by pushing the switch and 
touching the terminal plates, or one plat 
and an outside ground, so keep the gadget 
away from kids. 

One side of the line cord is connected to 
the negative terminal of the selenium recti- 
fier through a 80-ohm wire-wound resistor. 
The other side goes to the chassis through 
a push-type switch (SI). An aluminum 
strap holds this switch upright, permit 
the plunger to project through a hole in the 
top of the cabinet. The switch is of the 
normally-off type. It is turned on by the 
weight of the radio and goes off automati- 
cally when the set is lifted off. It’s a good 
idea to remove the set when you are through 
listening, for current will continue to flow 
through R3 even with the set turned off. 

Voltage output is regulated by a w 
wound potentiometer rated at 2 watts or 
more and having a resistance of 10,000 
ohms. You can adjust this to any value from 
about 60 to 100 volts. Set it 10 to 15 pe 
cent above the nominal rating of the battery 
used in your portable. The higher voltage 
will make the set more sensitive than it 
usually is on batteries alone, and it won't 
do any harm to the circuit components. 

You'll have to make a few minor changes 
in the receiver. The first is to make some 
arrangement for disconnecting the battery 
when the eliminator is used. To do this, 
simply cut the lead to the plus terminal of 
the B battery and connect it to the center 
arm of a SPDT toggle switch. Wire one 
side of the switch to the battery and the 
remaining switch terminal to an aluminum 
contact on the bottom of the cabinet. The 
circuit and suggested method of attachment 
are shown at the lower right. Make sure 
that the contacts on the set line up with 
those on the eliminator. The switch can be 
placed in the back panel of the radio.—Al- 
bert Rowley, Manhattan, N.Y. 


ELENIUM 
RECTIFIER 


oan 
12 MFO. cq 2OMFD. 
| Bite 7M Biny  ORAN 


ing shown is for a metal chassis, To make 
unit still safer, use a plastic panel, a 
DPDT switch, and connect all grounds together, 


re made directly 
he B-plus line is 


to the battery terminals, 
toggle sw 


ired throug! 


CONTACT STRIPS 


Contact strips are added to tle bottom of the 
radio, These must line up with the contacts on 
the climinator. The outer one is negative. 
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© Plays 7” Disks. A turn 
table and pickup announced by Zenith 
adapts their Cobra® record changers for use 
manually operated players with 33% or 
15 r.pan. 7” disks. The adapter fits over the 
record spindle of the 78-r.p.m. changer and 
takes its power from it. Connection to the 
audio system is made by removing the car- 
tridge from the larger arm and inserting an 
adapter plug. The player sells for about $9 


Thin Solder. 
One of the smallest 
cored solders ever 
made is shown at the 
far right alongside a 
length of solder of the 
conventional size. 
Both pieces are shown 
greater than actual 
size; the smaller one 
measures only .011” in 
diameter. Kester Sol- 
der Company, Chi- 
cago, produces the 
tiny solder. The non- 
corrosive flux core is 
of the resin type, said 
to be nonconductive, 


Fluid ents Disk Static 


An 
static compound sold by Merix Chemi- 


re 


chicago, is said to eliminate dust 
nd static noises on the surfaces 
of Vinylite® records. Vinyl plastic is used 
for many conventional records as well as all 
narrow-groove platters. A static charge on 
the record surface usually appears as a 
crackling sound, The compound can also be 
used on other plastic, metal, or fabric sur- 
faces that are subject to static charges or 
static-caused dust accumulation, 


Pictures Aid Memory. Leaming 
the dots and dashes of the Morse code may 
become a little easier through a visual-asso- 
ciation method developed by Otto H. Lu- 
ther, New Preston, Conn. Pictures, key 
words, and color are used to help a leamer 
associate the structure or sound of a letter 
with the proper arrangement of dots and 
dashes. The picture above shows the method 
used in identifying some of the letters. 
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Box Prescribes Proper Filter. 
Quick and positive tests for interference- 
producing appliances can be made with this 
filter box offered by Aerovox Corporation, 
New Bedford, Mass. The unit contains a 
number of filters and allows for various 
methods of connection to the suspected ap- 
pliance. A selector switch and clip-on leads 
permit comparisons to determine the best 
kind of filter and connection. 


Small Sets Get Larger Tube 


Sruirtinc the difference between the 
present 7” and 10” picture tubes, General 
Electric has come up with a new metal-shell, 
glass-face tube having a diameter of 8%” 
Said to cost no more to make than the 
smaller tube, it offers 50 percent more pic- 
ture area, or 39 square inches as against the 
previous 26, It is expected to find wide 
application in forthcoming low-priced. re- 
ceivers. In the photo above the new 8%” 
tube is shown on top of a standard 7 


” one. 


lirror Aids Rear Adjustments 


Fon the convenience of servicemen who 
have to watch the face of a TV picture tube 
while setting the controls at the back of the 
chassis, the Federal Engineering Co., New 
York, offers a metal mirror and collapsible 
stand. Its price is $6. 


TV Antenna Is Directiona’ 


A New one-way antenna may enable tele- 
vision set owners who live in fringe areas 
between stations to eliminate interference 
resulting from competing signals. Even 
when a station is too far away to be received 
clearly (say 100 miles), its signal may be 
strong enough to spoil’ reception from a 
nearer station on the same channel, 

The array shown above, built by RCA, 
will receive broadcasts from one direction 
while effectively rejecting those coming 
from the opposite direction. It can be made 
to favor either direction and is reversed by 
a switch placed near the receiver. 


ip “Loads” 300-Ohm Le: 


MisMaTcHING between a tele’ 
tenna and receiver can often be minimized 
by the use of a 4” metal clip slipped over 
the flat 300-ohm line as shown. The clip is 
moved along until best results are obtained. 
Telcite Television Corp., East Islip, N. Y., 
makes this one. A similar item is produced 
by Crystal Devices Co., Freeport, N. Y. 
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jon an- 


Completed lamp (left) is turned on and off by 
twist of spigot’s handle. Picture wire soldered 
to screw eye (right) connects to socket chai 


Extra piece of chain can be substituted for 
s raving shows details of lamp assembly. 
Only two screws hold spigot to salad-bowl base. 


Spigot Turns the Light On 


Rout out the barrel, but save the 
It forms the standard of this novel lamp, 
and the tap is hooked up to pull the socket 
chain, 

The base is a wooden s 
dime store, Spigots of this kind can be 
bought from mail-order houses, at many 
country stores, or just liberated from a bar- 
rel, In addition, you'll need wire, a socket, 
a k” pipe nipple, and a couple of small 
wood screws, The spigot is already drilled 
for most of its length. Drill it out from the 
big end to the tap, Also enlarge the valve 
hole so that it will turn enough to switch 


tlad bowl! from a 


Cable Gives Lawn Mower 


Wueet slippage during heavy cuts or on 
wet grass was reduced after I wrapped the 
wheels of my lawn mower with rubber- 
covered electrical cable. Plastic clothes-line 
also works very nicely, or even ordinary cot- 
ton sash cord, These, however, have a 
shorter life than the cable. W1 
terial you select, simply loop it. tightly 
around the wheels, as shown in the photo, 
and lash the ends securely together with a 
piece of twisted wire, All protruding ends 
are clipped off.—John Stofan, Teaneck, N. J. 
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the lamp on and off without hitting the wire. 

Drill a hole in the center of the bowl, with 
two smaller holes on each side of it. These 
are for the wood screws that'll hold the 
spigot to the bowl, Before assembling the 
lamp, notch the bow] rim for the cord. Force 
the pipe nipple into the small end of the 
spigot and you're ready to wire the lamp. 
Anchor the cord inside the curved portion of 
the bow! with a staple. 

Last step is to attach a piece of picture 
wire to the socket cha id solder it to the 
screw eye in the spindle, I used a clip-on 
shade.—Arthur Miller, Manhattan, N. Y, 


Nonskid Wheels 


— 


Saw Cuts Own Starting Hole. 
Fitted with a 1/10-hp, motor, this hand- 
guided power saw cuts wood, plastic, hard 
rubber, asbestos board, and similar materials 
up to 1” thick, The motor delivers 3,250 
cutting strokes a minute, A patented blade 
permits dire through material 
without drilling a starting hole or sawing in 
from an edge. It rips, crosscuts, and handles 
curves down to %” radius. Made by Fors- 
berg Mfg. Co., Bridgeport, Conn., the saw 
sells for about $50. 


Wrench Fits on Finger. The finger 
wrench above puts your sense of touch to 
work in tight spots or out-of-sight areas. 
F. E, Redfield, Dumont, N.J., makes them 
to fit hex nuts of four sizes—k”, 5/16", 
11/32”, and %”. A set of four wrenches 
costs about 50 cents, The wrenches are 
easily bent to fit any finger size. 


Toreh Burns Petroleum Gas. 
A self-contained hand torch announced by 
Industrial Engineered Products Co., Los 
Angeles, is designed for light brazing, sol- 
dering, ‘and other heating jobs, A valve 
varies the flame instantly from an intense 
blue pencil point to a roaring blowtorch 
flame. Retailing for about $20, the torch 
can be filled from any standard butane or 
propane container for a few cents, 


Saves Knuck- 
les. Attached to a 
hacksaw, this alumi- 
num button gives you 
a better front-hand 
grip. Because it re- 
quires you to keep 
your hand out of the 
way, the maker calls 
it a Knuckle Saver ®, 


‘uture Products, Port- 
land, Ore., makes it. 


a 


Carbide Drill Cuts Rock. Drill- 
ing through a rock embedded in concrete is 
said to be a cinch for the RCD Bit®, 
product of the Rotary Concrete Drill 
Pasadena, Calif, As seen in the upper photo, 
carbide cutters are brazed into the blunt 
end of the cutter shaft, The cutters range 


in diameter from %” to 2”. 
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PHOTO IDEAS 


AND EQUIPMENT 


Safelight Bracket . 
This safelight bracket was designed to nae 
it easier to set up and take down photo 
equipment in a kitchen darkroom, As seen 
above, the bracket folds for more compact 
storage, A toggle switch on one side of the 
vertical arm controls the screw-in kind of 
safelight. A convenience outlet on the op- 
posite side takes the plug of the enlarger 


Titles Typed on Prints. By re 
moving part of the emulsion from a glossy 
print, you can type a title or caption directly 
on the face of the picture, A solution made 
by diluting ordinary household bleach with 
water will take off the emulsion. Mask off 
the area to be treated, dip cotton in the 
solution, and wipe lightly over the area. 
Pick up excess solution with blotting paper. 
—B. E, Reese, St, Petersburg, Fla. 


cord, Hence one kitchen outlet is all that’s 
needed to supply both the safelight and the 
enlarger. A nail in the wall supports the 
bracket. 

The slotted horizontal arm pivots through 
almost 360°, coming to rest on a stop atop 
the other, Wiring was run through the wood 
parts, but insulated staples could be used in- 
stead.—John M, Avery, Dexter, N.Y, 


Liquid Mask Peels Off. Applied 
as a liquid, a product marketed by Andrew 
Jeri Co,, Ine,, New York, forms a peclable 
mask for local toning, reducing, intensifying, 
or retouching. Put on with brush or pen, it 
dries in five minutes on either prints ‘or 
negatives, Red in color, the product also 
will serve for opaquing’ negatives, Below, 
it’s used to protect figure while background 
is bleached from negative. 


rt te Switch Sets Off Fla 
An extension cord ending in a switch lets 
you stand away from the 1 to operate 
a solenoid-actuated flash synchronizer. You 
can make up the outfit from a plug, about 
10’ of wire, and a switch, Instead of the 
switch shown, however, it’s better to use a 
contact type so that the current 
ton in the sole 


ame 


ones, a filter will add clouds to your neg 
tives, If you have access to a lathe, you 
make a filter adapter like the one shown. 
This was turned from aluminum bar stock 
to take Series VI Wratten® filters in a light 
press fit, The rear ring of the adapter must 
fit snugly on the lens C. Kubitz, 
Millbrae, Calif, 


sf 
Have Depth. When 
projected on n or viewed in a twin- 
lens viewer, new 2” by 2” photographic 
slides now on the market are said to give a 
sense of having a third dimension-if you 
look through a pair of Bi-Color-Scopes®, 
shown in the model's right hand above. 
Slides and Bi-Color-Scopes are offered by 
Homer-Cooley Productions, Hollywood, 


Locating Diaphrag 8. The 
luminous paper that’s sold for marking eles 

tric-light switches will locate diaphragm 
stops on your enlarging lens, Put one tiny 
piece on the barrel index mark, and others 
hy the commoner settings, 
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Light on printer blinks at intervals of about 
I sec., giving an accurate count for timing ex- 


Contact Printer 
Times and 
Dodges Photos 


Six printing lights under the negative area 
operate by individual switches. This permits 
dodging. Note knob on printing-frame cover. 
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posures. Pressing down knob as above operates a 
snap switch, which turns on the printing lights, 


By Arthur C. Miller 


HEN you use this cor 
there's no need to count 
over and over to time your expos 


ct print 
.000-and- 
res in sec- 


onds. You simply count the flashes of a 
blinking glass jewel atop the printing box. 
Si watt bulbs, wired in parallel, do 


the print Individual switches allow you 
to turn on lights according to the density 
of different portions of a negative. This 
gives printing control similar to the dodging 
done in enlarging. 


ch is 
ets, It requires careful 
ing printing-frame cover will operate spring leaf. 


Snap-action swi weld by two metal bra 


jounting so that depress- 


SPOT TOGGLE SwiToH 
(im HOLE) 


srock: MGaREAD eoano 


GLASS JEWEL 
‘Chg HOLE) 


SOCKET TO HOLD 
RED 25-WATT BULB 


LOOPED wine 
ON LINKER 
ELEMENT 


NOTCH FOR 
LINE CORD 


NB-VOLT, ACD. 


Single switch on near side controls safelight 
blinker. When switch is in one position, the 


All parts of the box were cut from two 
w” by 9X" by 13” bread boards. A . 
5%” metal printing frame is fitted into the 
top of the box, the edge being drilled for 
screws. Remove the spring from the shorter 
half of the frame cover and replace with a 
all drawer knob. 

Cut a slot in the frame to allow passage 
of a snap-switch spring leaf. Mount and 
adjust the switch and printing frame so that 
depressing the knob firmly actuates the 
switch to make exposur 

Group candelabra-size sockets for the 


— 


js are adjusted in this way for dodging. 
With a mask and neg: 


turned on or off to suit the negative density. 


ive in place, they are 


red bulb glows steadily for use as safe 
the other position, the light flashes for 


printing bulbs under the center of the print- 
frame opening. Also mount a socket 
for the 25-watt safelight bulb on a %” by 
24” by 24” block. Attach this block with 
rews through the bottom of the box. 
Because the fit will be tight, remove the 
block when repla the safelight bulb. 

In one position, the single toggle switch 
on one side of the box cuts the blinker out 
of the circuit, allowing the safelight to glow 
steadily. When you switch from steady to 
blinking light, the bulb will go out tempo- 
ly and then begin flashing. 


asher provides timing cir 
. Screwed 
contact with blinke 
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Looped wire atop 
it. Wire runs out of hole in so 


in, bulb holds loop 


Keeping the 
Home Shipshape 


Window screens aren't much good if tiny in- 
sects can get around them, Fix those ineffec- 
tive screens by tacking weatherstrippi 
edges that fit loosely in the window 


If you like « cold drink while painting, wrap | Own a 3-cell flashlight? Tape a 
a hand of masking tape and the’ glass, smaller bulb to the reflector for fu 
There will be no need to s int of As cells run down, 

brightly when 3.8. 


i 


olt bulb will light 
olt bulb hardly 


1 papers from an inside kon of carrying electric wiring for exten- 
coat packet by attaching a slide fastener. I's | _ sian outlets over the top of.a dor, remove the 
especially, good protection in the summer, | sill and replace it with electrical conduit of 


when you're apt to carry a jacket on your arm. | the two-p.ece molding type illustrated. 


To distinguish at a glance which cord of a 
Venetian blind tilts the skits up and which 
tilts them downward, paint an identifying 
arrowhead on each pull with nail polish. 


jeracker kept hand 


nm 
hinet will help you open stubborn. scre' 
ps in a hurry and save extra trips down tu 

the kitchen or basement looking for tools. 


About an hour before servi 


ice cream in hot 
weather, uy putting the dishes in the refrig- 


As a soap saver, stretch three or four rubber 
bands around a’ soap dish as show 
keep the scp high and dry. Allow 
dry between times makes soap last 


erator. Chilled plates will help keep it from 
getting soft and soupy before it can be eaten. 
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HILE these cabinets take up wall 

space, they don’t obstruct traffic 
through the room. Deep enough to hold big 
books and even 10” record albums, they still 
hug the wall. Both have the same basic de- 
sign, open shelves in one occupying a center 
section. Built with hand tools, the cabinets 
have proved very useful in supplying needed 
storage space. 

Twenty feet of 1” by 12” clear white pine 
went into each cabinet, plus the extra foot- 
age for shelves and partitions, The large 
cabinet doors are white-pine plywood, The 
small doors are 1” by 14” pine, battened to 
resist warping. For economy and lightness, 
the backs are hard composition board. 
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\ al Cabinets Are Hand-Tool Job 


ame Fs. 


I i aa : 
LR ' 


Corner construction—mitered, glued, and 

|-is shown in the drawing, Shelves 
are supported by %” by %” cleats screwed 
to ends and partitions, 

The only difficult part in construction is 
mitering the corners. However, most lumber 
yards that do mill work will cut them for you 
at a small price. (I paid 35 cents to have 
eight ends mitered.) You can obtain a nice 
finish on white pine by brushing on three 
coats of orange shellac, rubbing each coat 
when dry with fine steel wool. Finally, apply 
a coat of wax. This turns out a mellow, 
wheat-colored finish that goes well with the 
black forged-iron hardware. The bases are 
recessed.—Robert C. Gass, Toledo, O. 


Pappep seat backs not only dress up a 
room but add comfort, You ean fit them i 
any built-in seat—in a den, playroom, break- 
fast nook, or aboard a boat, 

Ends, too, may be padded, In laying these 
out, allow for any slant that you may want 
to give the back. Build up the backing 
boards of 1” solid stock, using edge battens, 
or use #” or heavier plywood, Make each 
panel ” undersize all around to give clear- 
ance for turning the edges of the covering. 

Upholstering moss or kapok may be used 
as a filler, This should be covered by canvas 
and then leather, imitation leather, or plastic 
fabric, Lay a 3” layer of the filling to cover 


Arter the food tray is removed from this 
case, five wooden legs lock into position to 
convert it into a 26” by 26” table about 1’ 
high, When closed, the case measures 6” 
by 13” by 26”, It is constructed of X” ph 
wood with all outside edges bound wit 
metal rails, Corners are reinforced, A clear 
plastic coat over the outside resists salt-air 
corrosion, The inside is lined with a wi 
able, stainproof fabric. Table-Pack Co., New 
York City, prices the case at about $16. 


Building Padded Seat Backs 


the board completely, Then put on a piece 
of canvas large enough to be pulled over all 
edges and tacked, Turn the whole business 
over and kneel on the board to compress the 
filling, Pull the canvas tightly and tack, Fol- 
low with the final covering, Space the tacks 
1” apart. 

The drawing shows three arrangements 
for seat backs, The one with the locker . 
space may be in three sections, the side ones 
permanently fastened and the center hinged 
so you can get at the space behind. Ends 
that adjoin closet or locker walls can often 

fast with screws from inside the 
closet. —Jim Emmett, Harryhogan, Va, 


5 
a 


Pienic Carrying Case Doubles as Table 
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By W. D. Hull, Jr. 


OM SAWYER and Huckleberry Finn 
had a lot of fun cruising down a river 
on a raft. It’s still a fine way to spend a 
comfortable, take-it-easy vacation, especially 
if you're not in a hurry to get anywhere. 
We rafted 600 miles, from Shreveport, 
La., to New Orleans, drifting down the Red, 
Atchafalaya, and Mississippi Rivers. Only 
one modern convenience—a 14-hp. outboard 
motor—went along. We used it to kick the 
raft in and out of the current or to get to 
the bank. Otherwise, our supplies were 
pretty much the same as those carried by 
Mark Twain's characters: cornmeal, bacon, 
eggs, and fishing tackle 


PLANKING. 


S5-GAL. 


Construction is simple. Six 6” logs, bolted 
together and covered with planking, form the 
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the raft is a simple operation, 
s afloat in 10 days, and we only 
worked on it in our spare Total cost— 
outboard excepted—was $150. Six-inch logs 
made the frame and 1” by 6” or 8” rough 
planks formed the deck. Rough hardwood is 
just as good as planed stock and it's cheaper 
the finished stuff. When you nail 
ing, fit the boards as closely 
in. 


than 
down the p 
together as yor 

Length of the logs is not too important. 
Our raft was 10’ by 14’ but you can make 


yours longer and wider if you want. It de- 
pends on how many people are going on 
your expedition (there were two on ours). 
Run three logs the length of the raft and 
three the width. Notch them with an ax 


Yg STRAP IRON 


main frame of the raft. Strap iron bridging the 
logs holds the 33-gal. oil drums securely in place. 


where they meet and hold the joints with 
4” bolts as shown in the drawing. This type 
of construction is solid enough, but for extra 
strength better string No. 9 wire diagonally 
between each section formed by the logs. 
Turnbuckles will tighten up the wire for you. 

If you haven't built your raft near the 
water, drag it there now. With the logs 
bolted together and the planking nailed 
down, it'll be pretty heavy. Next step is to 
lash the 55-gal, oil drums under the raft. 
We used 10 drums and held them in place 
with &” by 1” strap iron screwed to the logs 
and bolted to the underside of the planking. 

Cabin dimensions will have to suit your 
framework, but build it big enough for a 
couple of bunks. Double bunks will save 
space. Locate the cabin toward the forward 
end of the raft, as shown in the photo at 
the bottom of this page. The cabin is sim- 
ple: uprights with boards around the lower 
part s ping around the upper 
tion, The planked roof is covered with 
roofing paper. Leave space for a screen door. 

To provide shade, a pair of uprights on 
the aft end and a tarpaulin will do. Add 
lawn chairs and a charcoal stove and you're 
ready to shove off. We made our stove by 
rolling sheet steel into a cylinder and weld- 
ing it. About two-thirds from the bottom a 
piece of chicken wire was fitted in the cylin- 
der, After cutting a vent below the chick 
wire, we had a workable stove. 

Of course, the raft will turn and tw 
floats with the current. It'll do this y 
however, and turning isn’t a hazard if you 
stay on watch to avoid other craft. END 
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Not neat or gaudy, but double bunks in the 


it comfortable. 


cabin and chairs on deck mal 


Only simple tools were used"to convert two 
baby-grand piano boxes into a big playhouse. 


Two Piano B ‘s Provide 
Lumber for Big Playhouse 

Kips get a lot of 
pleasure playing 
house, and for about 
$25 you can buy all 
the terials to build 
this one. Hand tools 
will do the job. 

Get shipping boxes 
for baby-grand pi 
not boxes for uprights. 
You'll find that thes 
crates are 2’ by 6’ by 6’. Stand them side 
hy side with 2’ of space between them. 


As shown in the drawing, the top of or 
box the floor in the 2’ space, The 


top of the other box forms the ends of 
the roof, and the two inner walls make 
roof and both doors—if you want a 
ch end. Cut windows as de- 
sired. A four-light barn sash was used in 
the house pictured here. The roof is fin- 
ished with composition shingles, and trim 
was cut from the box braces.—Robert 
Culshaw, Pekin, I. 
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Tins carrier bi 
‘one man can lift it on or off a car top, Here's 
how it works: set bar A parallel to the side 
of the car, and lean boat against it, bow in 
air (top photo, above). Lock the gunwales 
in clamps B (lower photo, above). Next, lift 
the stern until the boat is horizontal, Bar A 
now rides in track C as the stern is swung 
around until bow points forward, Finally, 
clamp the aft gunwales at D, The rack is 
priced at $ by Superior Sports Equip- 
ment, Inc., Lynn, Mass. 


ading 


Bar Locks Motor Clamps 


A new outboard accessory offered by Mar- 
tin Motors, Eau Claire, Wis., is the Guard 
Lock®, It fits over the clamp knobs of the 
motor and securely locks the motor to the 
transom, The lock also may be used when 
the motor is on a rack in a boathouse. 


ge Guards Propeller 


Fouep or ber 
pins are guarded 
1 cage that can be 
attached to any out- 
board motor. The mak- 
er, Luxurguard Man- 

cturing Co., Lock. 
port, N.Y., says the 
cage protects propel- 
lers from submerged 
logs, rocks, shallow 
water, and underwater 
growths, It’s especial- 
ly recommended for 
outboards that leave 
the prop unprotected 
in reverse gear. 


propellers and she 
inst by th 


‘A suet of the synthetic material shoe- 
makers use for some half soles makes an ex- 
cellent shock absorber and scuff pad for an 
outboard-powered boat. Shape it to match 
the motor b t and 1” larger all around. 
Cut a V where the bend will come to fit it 
over the top of the transom. Don’t bring it 
too far down inside the transom or the 
clamps will catch and pull it off.—Clinton R. 
Hull, Costa Mesa, Calif. 
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One net of whecks is shown in plce in photo 
at left. After pin is pulled, fork slides easily 
ont of bracket: "Top of fork ‘slips over shank of 


carriage bolt that’s brazed in eye bolt through 
transom. Fork is %" brass or galvanized-iron 
pipe. Wheel assembly is shown at right, 


Detachable Wheels Aid Launching 


Gerrine outboard boats into and out of 
the water is a lot e when detachable 
wheels are fitted at each side of the stern. 
For firm surfaces, a pair of single wheels 
will do, For sand and soft dirt, duals are 
better. Once the boat is afloat, the wheels 
can be taken in easily over the transom. 

Use small semipneumatic wheels with 
bronze bearings; ball-bearing wheels won't 
take immersion and grit, The wheel disks 
are steel and must be kept painted. 

The fork assembly is 4” brass pipe. Gal- 
vanized pipe will do, but isn’t as desirable 
The length of the nipple (including threads) 
between the elbows is %” greater than the 
width of the wheels, The arms of the fork 
are flattened at one end for the axle and 
threaded at the other for the elbows, These 
arms are 14” longer than the distance from 
the center of the hub to the tread of the 


tires, The stem is unthreaded, One end is 
filed out to fit the nipple for a stronger 
brazed joint. Holes for the axle bolt are 
drilled %” from the flattened end of the arms. 

A thick felt washer between the hubs of 
the dual wheels exerts firm pressure on two 
fiber washers, Metal spacers and two more 
fiber washers between the outer hubs and 
arms keep out sand and mud, Smear the 
axles liberally with the kind of grease used 
in the lower unit of outboard motors. 

The U-shaped brackets screwed to the 
transom are 3/16" by 14” brass, Drill K” 
holes through the tips of these brackets and 
through the stem to take a 4” eye pin, The 
top carrier assembly is a %” eye bolt through 
the transom with a short carriage bolt 
brazed in the eye. The top of the stem slips 
around the shank of this bolt and carries the 
weight.—Clinton R. Hull, Costa Mesa, Calif. 


Jacket Has Built-in Life Preserver 


DesicNep for boatmen, this sport jacket 
has an inflatable Vinylite® life preserver built 
into it, Uninflated, the garment appears to 
be a conventional sport jacket. In an emer- 
gency, the hidden preserver is inflated by 
mouth. When it has been blown up, the air 
is retained by twisting the valve cap, The 
preserver extends around the chest and 
neck, as shown in the photo at right, It's 
made in sizes for men, women, and children 
by Neptune Specialties, Inc., of Brooklyn, 
N.Y., and priced at $28, 
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Oil Drained into Flat Can, Some 


new cars are so low that awkward to 
drain the crankease without a lift, The job 
calls for a shallow but pan. Victor 
H, Lamoy, of Upper Jay, N. Y., reports that 
an empty 2-gal, oil can with a large opening 
cut in one side gets under easily. Leave a lip 
around the hole to keep the oil from slop- 
ping when you drag out the filled can. 


Foor 
SCRAPERS 
WELDED. 
TO STEP 


Foot Seraper Aids Safety. Wet 
mud is as dangerous on the step and floor 
of a truck cab as slippery ice. Operators of 
one Texas truck fleet welded foot scrapers 
on auxiliary steps just behind the regular 
ones to enable drivers to clean their shoes as 
they enter, To keep the step clear in winter, 
the exhaust line is piped underneath. 
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Hints from the Model Garage 


White Stick Shows Oil Level. 
It's always a little difficult to be sure of the 
oil level on a dark dip stick, M, M, Dierks, 
of Chicago, says-a coating of white lacquer 
has taken care of the problem in his case. 
Before applying the lacquer, he scoured 
off all traces of oil from the stick and then 
cleaned it thoroughly with a wire scratch 
wheel to give good adhe 


Welding Prevents Lo: To save 
metal, several states have adopted the prac- 
tice of issuing small year tags for renewal of 
old license plates. To prevent loss or theft, 
you can tack-weld them to the plate. If car 
fully done, low-heat are welding will not di: 
tort the metal nor burn more than a small, 
easily retouched area of paint. 


bi 


Pv at 
Handkerchief Tags Car. When 
you must park in a lot where there are hun- 
dreds of cars, as at the beach, ball park, or 
fair grounds, you can make it easier to find 
your car by extending the radio aerial to its 
full height, First tie a handkerchief or piece 
of tissue paper to its tip, 


FISHLINE 
SWIVEL 


Swivel Safeguards Horn Wire. 
In some cars the horn wire inside the steer- 
ing column is subjected to considerable 
twisting. C, B. Hopkins, of Tacoma, Wash., 
found that this caused the wire on his 1941 
Ford to break several times. A brass fishline 
swivel, taped as shown above, took care of 
the problem nicely. 


CUSHION = 
= 


‘A, ty USE 


Back Rest Flips Out of Way. 
Does your wife need a cushion behind her 
to reach the pedals easily? Here’s an excel- 
lent method of having the cushion always 
available but still out of the way when not 
needed, You may also find it handy yourself 
for changing your position on long drives, 


Oil Rots Rubber. If you run a shop, 


you know the cost of air hoses, battery- 


charger cables, and other rubber equipment. 
One sure way of increasing this cost is illus- 
rated here. Grease and oil cause rubber to 
disintegrate rapidly. So keep such equip- 
ment off the floor, It’s also a good idea to 
wipe off the lines occasionally. 
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Collar Made from Con Rod. The 
collar found on some drill-press columns is 
a handy accessory, If there's none on your 
the crankshaft end of a connec 
es lent substitute. 

Con rods are available in many sizes. 
If necessary, the babbitt can be removed 
to give a larger inner diameter, Take off 
the bearing cap and file the flat surfaces 
until the clamp locks on the column securely. 
Leave part of the shank as a handle. 

The collar does the work of an extra 
hand by supporting the heavy drill head 
temporarily while you are adjusting it— 
E. I. Hockaday, Jefferson City, Mo. 


Oil Can Holds ] 


Layout Dope. A | 
convenient container Se 
for layout dope, used | sour f)) saust 
} senves | || wanpue 
by machinists and tool | as" | {| fonceo | 
WANDLE iN 


makers, is easily made 
from an oil can and 
small paint brush with 
a round handle, Saw 
off the tip of the 
spout, Sand the brush 
handle and jam it 
into the spout. until 
the brush tip rests 
¥” above the bottom 
of the can, 


With a 
ball-bearing center dapter plate, you 
can easily turn the outside of solid disks or 
blanks, Face the adapter parallel and drill 
a 60° center hole, Clamp the work | 
tween the adapter and a piece of trued 
stock held in the three-jaw chuck, Center 
the blank by tapping with a mallet 


Wobbling Meshes Lathe Gears. 
To set the quick-change gear levers on your 
lathe more easily, turn the lead screw back 
and forth about a quarter turn with one hand 
while engaging the lever with the other. 
The “wobbling” helps to mesh the gears 
When using this kink, set the fine-range lever 
first.—Heinz Landauer, Tampa, Fla. 
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Springs from Mi 
you need small coil springs, a camera shop 
is a good source of supply. Buy a replace- 
ment belt for a movie projector and cut 
with a chisel into springs of the desired 
length, Form hooks with long-nose pliers. 
Stretch the stock first if you want to make 
compression springs. 


ting. If 


Soft Pins Pro- 
teet Tools. It's 
not advisable to hang 
up a lathe chuck or 
faceplate on nails. The 
threads that take the 
spindle nose may be 
damaged. A_ better 
idea is to cut rings or 
cylinders from soft 
material such as com- 
position board and at- 
tach them to a shop 
wall or a post.—J. C. 
Albright, Santa Mon- 
ica, Calif. 


ROUND FoR USE 
IW DRILL PRESS 
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Broach Cuts Square Holes. For 
soft metal, you can chuck this square-hole 
broach in'a drill press. However, it w 
generally be better to use an arbor pre 
or a bench and -hammer. 

Chuck the blank in a lathe to tum down 
the shank and drill the pilot hole. You 
might file the bit, but you'll probably 
find it easier to do on the lathe with a 
round-nosed tool and the compound feed. 

For through holes, turn a round pilot 
(A) to guide the broach. For blind holes 
(B), drill a pilot hole at the bottom and 
use a guide that can be withdrawn through 
the broach body.—D. Bisceglia, Troy, N.Y. 


Is on Skates. Some 
s had to be faced off in 
but our steady rest wasn't big 
how we did the job. 

ler skate, shimmed to the proper 


An- 


steel tubing rol 
a hurry, 
enough 
One 
height, was clamped to the lathe ways, 
other Was bolted to a two-by-four above the 
tubing, The two-by-four was anchored at 
the outer end and weighted near the work, 
Henry J. Denomme, Lowell, Mass. 


Condenser Parts Salvaged. In 
need of a short length of X” steel rod, I re- 
membered an old radio stored away in the 
. The three-gang tuning condenser not 
only supplied the desired rod, but many 
other useful items as well, 
Included in the parts, shown above, are 
two dozen brass machine scre six 
8-32 setscrews, two dozen special w shers, 
eight lock washers, and numerous brass 
plates.—A. C, Porter, South Bend, Ind, 
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Dodge wheels, and a Locomobile jump seat. It 


runs smoothly and quietly—but not very fast 


n the firebox 
ns to install 
» 20 min. 


Scraps of hardwood are burned 
at present time, but designer pk 
oil burner, Boiler gets up. steam 


Steam gauge atop the dome shows when ¢ 
is ready to roll. For superheating. 12° of 
copper tubing is coiled inside firebox. 


- a 
3 \ 
i o~ 


f—v-aeir onive 


a 
Belt carries the power from small pulley on 
turbine to a large one on the rear-end unit 
below, Ratio between pulleys is about 10 to 1. 
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Turbine Drives 
Small Steam Car 


WHEN its whistle toots, you needn't 
jump too quickly to get out of the way 
of this little steam car. Its top speed, on the 
level, is just a shade over 8 m.p.h. 

J. E. Mitchener, of Los Angeles, built it 
strictly as an experiment, putting to use some 
of the notions stored up during his exp: 
ence as an auto and railway mechani 

Power comes from a turbine set behind 
the driver's seat. The turbine consists of 
rows of buckets on an 8” flywheel 
mounted on ball bearings. A Packard brake 
drum, widened to 4”, encloses the unit, 

Hardwood seraps fire the boiler, which is 
the return tubular type with two water coils 

the firebox. Steam passes from the dome 
through a superheater before reaching the 
turbine, A section of oil-well casing serves 
as the boiler shell, Operating steam pressure 
is 150 Ib. 

To give a better draft, the exhaust jets 
out the stack, as in a locomotive. The stack 


two 


is pipe. 
ne cost its builder $25 and 
some 500 hours of work over a year's time. 


For the chassis, a Model T Ford was cut 
down to 58” wheelbase and 29” tread. A 
belt drive transmits power from the turbine 
to a Model T rear end. All-over ratio from 
turbine to wheels is about 40 to 1. 


Hand-operated pump is used to replenish wa- 
ter in boiler at frequent intervals. Boiler op- 
crates 35 minutes on a single 5-gal. filling. 


[E201 8y, sail oF just like to know what 
the weather is doing, you may want to 
take a cue from Keith Rumsey, of Friend- 
ship, N. Y. Parlaying an old speedometer, 
skate wheels, pipe, and other odd parts into 
a wind-speed indicator, he won a prize in 
a PS contest for ingenious uses of old auto 
instruments, The gadget has reported velo- 
cities as high as 62 m.p.h. 

The anemometer cups were made by fil- 
ing apart copper water-closet tank floats, 
and the rotating cup assembly was care- 
fully balanced with solder. At the lower 
shaft end, a crown and a pinion gear with 
the same tooth count give direct readings. 
The instrument was mounted on a truck 
and its readings tested by comparison with 


the vehicle's speedometer on a calm day. 
It’s important, Rumsey reports, to remove 
the internal shaft that drives the trip and 


mileage dials, to reduce friction, He 
mounted the speedometer on rubber to 
damp out noise (you could fit a pin or 
brake to lock the shaft when readings aren’t 
wanted). Putting the instrument upstairs 
in a two-story house would avoid running a 
shaft through the rooms, and cut down on 
the drive load. 

Mount the cups at least 2 feet above the 
ridgepole (more if possible) and away from 
chimneys trees. Keep bearings and 
speedometer well oiled. If the shaft angles 
are very small, light rubber tubing can be 
used instead of universal joints. 
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Rubber Boat Fitted with Bicycle Valve 


Wagon Tank Stores Water 


Mounrep on a platform, a wagon tank 
serves as a central water depot for hogs and 
turkeys on the A, C. Gingerich farm near 
Wellman, Iowa, A force pump fills the tank, 
Then a tank truck backs up and is quickly 
filled from the large-diameter outlet of the 
tank, This system, filling the truck quicker 
than the pump could, speeds up watering. 
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Inrtatinc a rubber boat with a small 
hand pump gets to be a tedious job, espe- 
cially if it’s one of the larger boats, I 
counted 750 strokes to pump up a five-man 
boat. However, by substituting a bike-tire 
replacement valve for the special one pro- 
vided, I now pump up my boat at the near- 
est filling station and save my ‘energy for 
fishing and rowing. 

Select a convenient place on the boat to 
locate the valve. The upper surface of one 
end is a good spot, Cut a hole about the 
diameter of a lead pencil at this point, Do 
not cut the hole any larger than the diameter 
of the threaded portion of the valve, Next 
cut a hole the same size in the center of a 
hot or cold inner-tube patch, Apply the 
patch over the hole in the boat, When it has 
set, squeeze the hole into a narow line and 
force the base of the valve through. Slip on 
the metal disk and screw the collar down 
tight—Norbert Engels, South Bend, Ind. 


Brass Tube PI: Bulbs 


Buryixc bulbs 6” to 10” deep is nearly 
impossible with a shovel unless you dig a 
hole big enough for a kettle, The answer is a 
I’ section of brass tubing 2%” in diameter. 
Across the end of the tube, hacksaw a slot 
3” deep. Then saw away two opposite quar- 
ters of the tube as shown in the drawing. 
Hammer down the remaining two quarters 
until the points almost meet in the center of 
the tube, and you'll have a tool that looks 
like that’ in the photo, I attached an old 
shovel handle for a grip. In use, the planter 
is twisted down into the earth as in the top 
photo.E. J, Hobert, Holderness, N.H. 


Attachment Lights Bandsaw 


A Banpsaw light 
that focuses on the 
work can easily be 
made of an alumi- 
num cup from a va 
uum bottle, a k 
switch socket, and a 
length of strap iron. 
Cut a hole in the 
closed end of the cup 
to fit on the socket 
threads. Bend and 
drill the strap iron so 
that one end can be 
bolted to the saw. The other end is attached 
by a drop-cord grommet that threads into 
the socket.—V. H. Lamoy, Upper Jay, N.Y. 
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A puastic, metal, or wood tube with a 
saw slot that makes a pinch fit for a fishing 
line allows quick attachment or adjustment 
of a leader, The line is looped through the 
tube and leader and hooked into the slot 
as shown.—A. Marks, Bayonne, N. J. 


Glass Tray Keeps Food Warm 


Tuene’s no trick to keeping a snack at 
ing temperature when you use this tray. 
radiant-heated glass top. Plugged 
into an AC outlet, the tray heats to 200°. 
Thermostatic control keeps it there. The 9” 
by 14” tray has chrome trim and plastic 
handles. It's made by Sulton Manufactur- 
ing Co., N. Y. About $11. 


Picnic Box Is 
Also a Table 


Gone on a picnic? You can still eat your 
lunch thirty inches above the ants if you go 
prepared with this combined picnic box 
and table, It carries most of your supplies 
to start with, and when eating time rolls 
around you just have to fold down the top 
and sides to turn the box into a table. The 
top swings up, around, and down to make 
one pair of legs, and the other pair swings 
out the same way. 

The unit shown was made mostly of 
salvaged lumber, All framing stock is # 
and panels are %” composition board. Chief 
purchased items were four pair of hinges 
and four metal angles. Construction is 
simple, with plain butt joints. A light sand- 
ing and spar varnish finish it off —Robert 
Hoppough, Waukegan, Ill. 
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A enerates sound waves when air blows 
through holes in a revolving disk. You can use 


A siren 


a pie tin as the disk. In its bottom, punch a 
couple of rings of evenly spaced holes. Mount 
the tin on a motor shaft, start up the motor, 
and blow through a length of rubber tubing. 
Concentric rings of 24, 27, 30, 32, 36, 40, 
45, and 48 holes will produce a full octave. 
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Sound Waves 
in Action 


HEN a long train starts, you can see 
the first tug travel back from the en- 
gine through car after car, Compression 
waves carry sound much the same way. 
Il sounding bodies are in a state of 
vibration, Because of elasticity of the air or 
other carrying medium, the vibrating action 
causes alternate compression and expansion 
outward from the source. 

Sound is a complex subject. You could 
spend a lifetime studying it, But there are a 
number of simple experiments that will give 
you an understanding of its basic character- 
istics. 

You can produce sound by any means that 
gives vibrations within the frequency rang 
audible to the human ear—from about 20 
per second up to around 20,000 in excep- 
tional cases. The homemade siren at the 
left is a good way to start your stud 

From this, proceed to the expe 
the opposite page, The howler is 
of a trick you've often done with empty 
bottles. Here, you get not just a single tone, 
but a howl of varying pitch. The. vibrating 
air within the tube disturbs the water below. 

For the sensitive flame, make a jet by 
drawing glass tubing to a point in a gas 
flame. Cut off the end square, leaving a 
hole not greater than 1 mm. in diameter. If 
the flame won't dance on the first try, file the 
jet to make the hole a trifle larger. The size 
of the hole is quite critical 

Connect the jet to your domestic-gas sup- 
ply. Be sure to regulate the flow at just be- 
low the roaring point. If the flame refuses 
to roar, the pressure is too low for the stunt. 
Sound ‘waves impinging upon the gas flow- 
ing from the jet cause the flame to dance, 

Use the same jet for the liquid experi- 
ment. Set up the apparatus as shown at the 
bottom of the page. Put ordinary photo- 
graphic hypo in the glass, iodine dissolved 
in a solution of potassium iodide in the 
bottle.—Kenneth M. Swezey, Brooklyn, N.Y. 


You can focus and reflect sound waves, Sus- 
1a watch over the center of an electric~ 
er reflector, put a cardboard cone to your 
and you will hear the ticks many feet 


Hi ade howler works on the same princi- Sensitive flame gives visible evidence of t 
ple as organ pipes, whistles, and flutes. Blowing presence of sound waves. Regulate gas coming 


across tube sets enclosed’ air into vibration. from jet so it’s just below point where flame 
Raising or lowering the tube varies the pitch. roars. Snap your fingers and flame will 


Souunon 


looms 


ids respond to sound waves, as this test 
shows. Put water into the funnel and let it run 
into the bottle at rate of a drop per second. 
Pressure forces iodine solution to flow. If the 
room is quiet, flow will be straight as at left 
Sharp sound produces result at right — 
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Injection molding unit is shown at left chucked 
I press, ht, it is being used with 
the press manufactured for the purpose. Cen- 


Home Press Molds Thermoplastics 


Desicvep for either short runs or quantity 
production, Plast-O-Press® turns out 75 in- 
jection moldings an hour. The machine, 
manufactured by Plastics Development 
Corp., New York City, retails for about $40. 
Experimental dies cost from $2 to $3.50. 
Dies made to order run from $3 to $10. 

The unit can be chucked in a drill press 
or in a low-cost press built for the purpose 
by the manufacture powdered pla 
tic is poured into the chamber and the heat 
turned on, Temperature range is from 250° 
to 500° F. A mold then is locked in a clamp 
or vise beneath the chamber. The press 
handle is lowered with moderate pressure 
to force plastic into the mold. 

Plast-O-Press has « capacity of % oz. and a 
piston diameter of 9/16”. It operates on 110- 
115 volt AC-DC and draws 100 watts. Mold 
sizes are: 1/16” by 2%” by 24”; 1/16” thick 
by 3” in diameter: and 4” by 12” by 1”. 

‘Thermosetting plastics used in the unit are 
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Shoes Stored Out of Way i 
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me of the objects tured out 
he inset below shows the 
wed from a quick-acting vise, 


ter photo sh 
by the mac 
mold being ren 


available in standard 

colors from the manu- 

facturer in 1-, 5-, and = ; 
10-Ib. cartons, Colors 
may be mixed to give 
a marble-like effect in 
the finished work, 

One of the ma- 
chine’s most interest- 
ing uses is molding 
heads or knobs around screws. This is par- 
rly useful in electrical and radio work 
1 parts are inserted in the mold 
beforehand, so that the injected plastic flows 
nd and locks them in, 

The two halves of the mold can be 
clamped together in a drill-pi 
even with C clamps. A quick 
shown above, has a wedge to lock the mold 
in and a lever that instantly releases it. 

Among the standard molds are buckles, 
checkers, buttons, and curtain pulls, 


aro 


Shoe Boxes 


Or Att the solutions to the problem of 
storing shoes in the home, the simplest is 
probably the method used by shoe store 
Put the shoes back in their original box 
and stack them on shelves. 

The shelves shown in the photo at left 
were put up without nails. They're simply 
boards resting on sidepieces 1” thick. This 
arrangement simplifies taking the board 
down for cleaning. Distance between shelves 
should be 4%” to 5”. For men’s shoe 
shelves should be 13” deep. Label the boxes. 
—A. W. Drieling, McKeesport, Pa. 


Plastic Gadgets Answer Needs 


Fou.owinc suggestions in PS’ “I'd Like 
to See Them Make” department, two com- 
panies report that the products requested 
are now on the market. 

The top photo at right shows a soap and 
asheltth holder that sticks to a smooth 
vertical surface with suction cups. For over- 
the-tub showers, a curtain with pockets to 
hold brushes, soap, and cloths was sug- 
gested. The holder shown here, manu- 
factured by George M. Acker Co., Los 
Angeles, is priced at about $2 and comes in 
three colors. 

Pictured in the lower photo at right is 
plastic measuring cup with a push-up bot- 


tom. It’s used to measure shortening for 
recipe: an be set for the amount—from 
Xtol and the shortening sho out 


after filling it. Priced at 50 cents, it’s dis- 
tributed by Mutual Enterprises, Chicago. 


Turnbuckle Sets V 


Manvauy operated valves that must be 
set exactly are often troublesome if you 
make the fine adjustment freehand. I solved 
the problem with the setup shown in the 
sketch, The handwheel was removed and a 
short strap substituted, A bracket was at- 
tached to the pipe a short distance from the 
valve and a turnbuckle rigged between. 
With the turnbuckle removed, a rough set- 
ting is made with the strap. Replaced, the 
turnbuckle makes the fine adjustment.— 
George Burnley, Oakland, Calif. 


Seraper Cut from Old Bed 


A sectios of angle iron, cut from the side- 
piece of an old bed, makes an ellent shoe 
scraper. Hacksaw the section to the length 
you want and then drill a hole near each 
end. Paint it carefully and fasten to the 
edge of a porch or on a step with wood 
screws.—Victor H. Lamoy, Upper Jay, N.Y. 


Utility Table Rolls to Work 


Lance rubber-tired casters added to an 
old kitchen table converted it to an all-round 
utility table. Since it stands up high on the 
casters. it’s handy beside a stove or ironing 
board when extra table space is needed. It 
also acts as a hand truck for hauling large 
grocery orders from the back door to the 
cupboard.—I. S. Collis, Albuquerque, N. M. 
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Jet Engine Heats Orchard 

Omcinatey designed for aircraft, a jet 
engine was converted to an orchard heater 
by Edward West, Jr., of Los Angeles, At 
high velocity, hot air is blasted out of the jet 
pipe, which ‘is slanted toward the ground 
when in use, The air is deflected under the 
trees for two or three rows on each side of 
the heater, Weighing 200 Ib., the heater 
uses the same fuel burned in smudge pots. 
In tests, the jet produced the same heating 
effect as 100 smudge pots, and of course re- 
quires less attention. In’ background is a 
motor-driven prop used by some growers 
to protect crops from frost, 


Rubber Holds Gate Latch 


A stm cut from an old inner tube se- 
curely holds the pull-type latch of this gate 
in place. Stock or wind can’t shake the gate 
open. The rubber is held by blocks nailed to 
the gate.—A, M. Wettach, Mt. Pleasant, Ia. 
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Mower Pulls Trailer 


Hene’s what many 
owners of power lawn 
mowers dream about 
~a trailer with a seat, 
The mower tows you 
around the yard as it 
cuts the gra 
motor has 


between a pair of 
scrap Model-A Ford wheels. 
salvaged from an old cultivator, Top photo 
shows Cleo Lange, Mt. Union, Ia., aboard, 


The seat was 


Square Squirt Squirts Squares 

Masuracrunep by the Melnor Metal 
Products Co., New York City, the Square 
Squirt® is designed for use on rectangular 
lawns, According to the company, it throws 
water into comers that the conventional 
sprayer can’t reach without waste. It is 
made of brass with a standard hose fitting, 
hasno movi ts, and is priced at about $2. 


Here's the De Luxe Model of the popular 
Kodak Duaflex Camera. Lens sets in a 
jiffy to f/8, f/11, or f/16. You don't have 
to wait for the sun to shine before taking 
pictures, Open the lens wide to f/8...turn 
the focusing lens mount to corr 
setting . . . look through the bri 
finder, and shoot. The two other settings 
“get the picture” in vary 
daylight. Lens can be focused from 3% 
feet to infinity. 


Meet the NEW 
Kodak 
Duaflex Camera 
with 
Kodar f/8 Lens 


Automatic Shutter-Lock prevents double 
Ingenious new control 
members” for you-makes sure 
you can't spoil a good picture by 
tripping the shutter twice on the 
same negative. After each shot, 

the shutter-release loc} 
advance film. You get 
tives, 2¥%4 x 2%, on black-and- 
white Kodak 620 Film, or 9 full- 
color pictures on Kodacolor Film, 


s include 
‘ederal Tax 
(Prices subje 
change without notice) 


») 


See it at your Kodak dealer's. Also ask to ‘2, 
see the Kodak Duaflex Camera with Kodet 

lens . . . everything's adjusted at the 

factory; all you have to do is aim and Flasholder for both 
press the trigger. $13.50. Duaflex models—$3.83 


EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 


“Kodak” is a trade-mark 
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NEW EDITION 


48 instructive illustrated 
pages. Subjects include : 


+. The new Nicholson Supe 
Shear (patented) and 
Machinist's G.P. Files 
Special-purpose files for 
Lead, Aluminum. 
Stoiniess Steel, Foundry 
Coitings, Die Costings, Die 
Moting, Lethe Filing, Shear 
Tooth and Curved’ Tooth 
Filing. 


FREE fo home croftsmen, 
inventors, model build- 
ers, die makers, industrial 
and machine-shop me- 
chanies 


ile terminology. 
{Filing methods and how 
ha most out of files. 


les and filing. 
Jn filing. 
ing tools and 


USE COUPON (or let 
ter or post card) to ro- 
quest @ copy. 


“FILE FILOSOPHY,” a practical guide in the 
art of filing, has become universally accepted as 
an authority in its field. Mechanical and technical 
experts have used it as a foundation for articles in 
the mechanics and industrial press. It is a recog- 
nized “textbook” in hundreds of mechanical train- 
ing schools. 

This latest edition comes to you in up-to-the- 
minute form and reflects the leadership Nicholson 
holds as the largest and one of the oldest and most 
progressive file manufacturers in the world. 


hte, NICHOLSON FILE COMPANY 
<S<, Providence 1, R. 1. 
Porat 
(in Conada, Port Hope, Ont.) 


NICHOLSON FILES ror every purpose 


NICHOLSON FILE CO., 19 Acorn St. 
Providence 1, R. I 

(Un Ornada, Port Hope, Ont.) 

Send copy of the new 1949 edition of "File Filosophy.”” 


Se 
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Delivery Car Opens Easily 
You can lift the chrome-plated handle of 
this Harley-Davidson Servi-Car® with one 
hand—leaving the other free for loading bun- 
dies. The cover of the car's package com- 
partment is reinforced by X-shaped metal 
strips, made of cold-rolled sheet steel. 


|. 


Grill’s Height Is Adjustable 

‘Tis new 15- by 17-inch grill, for cooking 
on either indoor or outdoor fireplaces, is sup- 
ported by a U-shaped frame with notches 
that let you adjust the grill to six, eight, or 
10 inches above the fire. It can be disassem- 
bled easily and stored in a small place. Wal- 
ter Burge, of Sherman Oaks, Calif., devel- 
oped the Barbegril®, 


listen fo the CHAMPION ROLL CALL . . 


In parking lots anywhere, you'll find 
cars of practically every make and 
vintage. If you were to lift the hoods 
of all of them, you'd find the majority 
—regardless of make—equipped 
with dependable Champion Spark 
Plugs. We've made this test over and 


—g 


over again, definitely proving that 
Champion is America’s favorite spark 
plug—obviously the result of better 
performance. This leadership in 
public acceptance has continued for 
over a quarter century! Champion 
Spark Plug Company, Toledo 1, Ohio. 


+ Horry Wismer's fost sportscast every Fridoy night, over the ABC network 
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poliahest 
Itetchoa! 


Complete with every 
troter-dtiven, tool yeu 
need to build models, 
fashion jewelry, etch 
carve plastics, rout metal 
pale, and create «+1 plas 2001 tise 
saving uses around your home! Beauti- 
Yolly-Anished solid hardwood rack Keeps every 
thing at your fingertips—yet hanging up out of 
your way! Vibrationless 27,000 RPM fractional 
HP'inotor, AC-DC. Radio Static suppressor. 36 
page Project Book FRE Now at Department, 
Hardware, Auto Supply, Appliance, and [9.95 
Jevlry sores ee ee AD 


VIS-O-LITE sf 
Casco’ imazing new 
car lighter! 
teas tees 
preppy 

RENEW YOUR OLD CAR LIGHTER only $1 


dust screw-on another witha complete new Casco 
1.00 Pop-out unit... $1.30 

(9 out of 10 car lighters are Now featured at Car Dealer 

Casco-made, Insist on genu- Auto Supply Stores, Garage 

ineCascoReplacementparts!)  andGasoline Service Stations? 


AS C¢ 
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CASCO PRODUCTS CORPORATION 
IGEPORT 2. 


‘This radar set tells where practice bombs would 
hit—if there were any bombs, An SCR 584, it 
tracks automatically when planes near target. 


Radar Rates No-Bomb Blitz 


In THE past two years our Air Force has 
bombed more than 11,000 important indus- 
trial and strategic targets, There have been 
no casualties, either among the attacking 
planes or in the bombed cities. The reason: 
the targets were real U.S. cities—but the 
bombs were imaginary. 

Training bomber crews now requires real 
targets and imaginary bombs, instead of the 
other way around, because radar is used 
almost exclusively.’ The radar-scope picture 
of a landmark that identifies the target looks 
quite different from an aerial photograph of 
the same landmark, So the radar men must 
learn to recognize bridges, railroad yards 
and so on, by flying over the real thing, That 
means their bombs can not be the real thing, 

To score the training crews on the accu 
racy of make-believe bombs, the Air Force 
uses radar sets. A ground crew near the 
target tracks the bombing airplane and gets 
a radio signal at the instant of “bombs 
away.” Knowing the plane’s speed and di- 
rection, wind direction, and ballistic data for 
the “bombs,” the operators can compute the 
point that would have been hit—if there had 
been a real bomb. 


RED STAR ON ITEM 


Made uf heavy elas 
loch “Settee 
Berns ‘pa 


ti Go! hanciting remit full smaraae 


ey 


INDICATES IT IS AT ROCK BOTTOM PRICE 


All new unless specified All 110 volt 
$0, crc ‘unless specified 


Eccles with volleheard en ar 


i By : 
SES Sek as Sate eae 


ot List ries: 


A ryiogs from 49 MP to 10 MP-—new an 
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BUY DIRECT *%> SAVE 
AUTOSEAT 
VERS 


SEAT C¢ 


CHOICE OF 
PLAID OR 
SOLID PATTERNS 


Satara rater i 
Eee 
‘MANUFACTURER at 


it Covers at a NEW 


you buy DIRECT FROM THE 


new, with AUTOSEAT cov. 
price—save the dilference! Send us your order now! 
5-day money-back guarantee! 


EASY TO INSTALL 


Divided back, gg. Divided back 
3S aided ea & wien 


5-DAY MONEY-BACK 
GUARANTEE 


AUTOSEAT COMPANY 
P. O. Box 1032, HUNTINGTON 13, W. VA. 
ya: Rush AUTOSEAT seat covers on S-da1 
back guar 2 follows: 
Ci Complete front and back $9.95. 
G Front only $5.45. 

i ck coupe §! 
solid back coupe or coach or sedan $4.45. 
2.19 (Make! (Medel). 


id style desired: 


ke 
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Altimeter Is Simplified 


Puots can read their altitude faster, 
easier, and with less chance of error with 
the new altimeter at left above. Called the 
Kollsman 1609, it has a two-digit counter 
that shows altitude directly in thousands of 
feet, while a single sweep hand marks off 
additional altitude in 50-foot graduations, 
the old-type altimeter, at right, it 
takes three hands—and some careful figur- 
ing—to get the same reading, To make 
possible the new indicator, engineers had 
to develop a lightweight cylinder counter 
that requires 20 times less torque to turn it 
than any existing counter, 


Canning a Dynamotor 


Tue tin cans above don’t hold food, but 
they're the same kind that do, They con- 


tain tiny dynamotors, used to operate 
electrical equipment in airplanes. The 
dynamotors are hermetically sealed in the 
cans at sea-level pressure to keep them op- 
erating efficiently at high altitudes where 
reduced pressures would tend to throw 
them off. When repairs are needed, they 
can be opened with a ordinary can opener, 
then resealed in fresh cans, Bendix Avia- 
tion developed the method, and American 
‘Can supplies the containers. 


as "y 
q 
| 3 


MAKE THE WHOLE COUNTRY 


Your aw SP 


America the scenic 


See 
fun-packed way — on a 
Harley-Davidson Hydra 
Glide Motorcycle. You'll 
enjoy a new kind of va 
cation — a thrill-packed 
tour with picturesque 
backcountry roads, 
breath-taking mountain 
trails, hidden lakes and 
quaint towns ever beck 
oning to new adventures 
and good times. You'll ride smoothly 
and comfortably, too — float along like 
a breeze! Even on longest trips, you'll 
hardly know you've been traveling — 
you're fresh as a daisy and ready for 
more fun! One ride will convince you. 
See your dealer. Mail coupon today 


‘Send free copy of ENTHUSIAST Magazine 
fled ‘with motorcycle action, pictues’ and 
stories; also literature on latest models 


Name 


Street Of REF.Denn 


City Zone. State 
bee eee eee 
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should a white shirt be? 


Only as white as it looks; certainly not an 
over-exposed wash-out without texture. 
With a WESTON Exposure Meter you get 
the exactly right exposure every time. It 
instantly gives correct camera settings for 
any camera, any film—including color. See 
it at leading photo dealers everywhere. 


WESTON 


J FASTEST PLANER inthe WORLD 
at this Low Price... 


Speed up p 
profits! Bi 


‘@LARGER CAPACITY @ FASTER Ser Serie cs ANCE, 
OTP oie SHARPER Toe eerie 


BBELSAW MACHINERY CO 12 Fl is Wert Renn CM 
—_——— 
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| SAVE UP TO 20% on QUALITY BALL BEARING 


POWER MOWER ATTACHMENTS 


SATE UP TO 25% ON 
BALL-BEARING WHEELS 


‘Tee 
Rican 
eee tart 


Dept. 62, 520 East Missourl Ave., Kansas City 6, Mo, 


SAVE GAS « get 1 to 4 EXTRA miles per gal. 


PHOENIX, ARIZONA 


Start a NEW BUSINESS 
Or asa fe Your Prosant 


aps & Dit 
* Diular Sa Saws 
for Information. 


P.0. Drawer 276 
FREDONIA, PA. 


“EVEREADY” 


J. C. MOORE INDUSTRIES 


The Flashlight Battery With “Nine Lives” 
Recovers Power Between Uses— 
Bounces Back for Extra Lifel 


Stretus HOIST & WINCH 
Strecus H N 
Originally made to be used on B-29 for lifting bombs. 
Mounted on welded steel base, can be attached to truck 
body of any solid base. Ideal for lifting or moving loads 
‘onto trailers, trucks or tractors oF for 
iachine shops, garages or warehouses 
pacity 2,000 Ibs. Equipped with <&j 
ratchet for holding load and 18 ft. 


34" see. cable, Ship- $99; 95 


ping weight 
Send check of M.O. for immediat 


' s901 Troost 


FOB, Kansas City, Mo. 
UNITED AUTO PARTS, INC. 
Dept. PST Keneas 


City, Mo. 


WAR SURPLUS SPECIALS! SHOP BY MAIL 
————————————— and SAVE at GROBAN’S 
LOGAN HEAVY DUTY Be direct from ad / 


Hydraulic Pump 2 2 


BRAND NEW AIR OR OIL 


HYDRAULICS 


LOGAN HEAVY DUTY 


Byiranlic Control Valve = cc ce 


BRAND NEW GENERAL ELECTRIC 
Seated st team F Lo ceramide 


HALE FIRE AND IRRIGATION 


HIGH VOLUME CENTRIFUGAL PUMP 


Brand New SELF-PRIMING 
BRONZE PUMP 
Mo PRESS 


fraction of 
original cost 


BRAND NEW GEAR TYPE 


INSECTICIDE PUMP 


GROBAN SUPPLY CO 


¢ 1507 SOUTH MICHIGAN AVE. 
Chicago 5, Ill Dept. PS-7 
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World Famous EASY TO ASSEMBLE 


| &: Ba] PACKAGED BOAT KITS 


New 1943 line—18 models—8 to 18 Ft. 
049 line features many new models 
d _ 


and 
tow 


iat 
Skit 


or send $1.00 


PATTERNS- BLUE PRINTS 


HIGH SPEED DRILLS 
MICROMETERS 


some SMOOTHIE! 


(OUR CAR, THAT 15) 


when equipped with 


Wh rubber mounted clamp, fitings. 
ADVANCE FENDER SKIRTS 


| 4. HOUSTON MAUPIN, Dept. 66, 


ELECTRO sano saw BRAZER 


p City, Ohio 


FLUX AND SOLDER 
See your dealer or ws 


The ERWOOD Company 


LAKE, 
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(Jeune 
OREME|) 
m™s/ OWN A FAMOUS 


MOTO-TOOL 


HIGH-SPEED STEEL CUTTERS 


crac “MOTO-SANDER” 


AND POLISHER 


No shop 


Only 


sien tor 


MOTO-SAW 


AN Electric SCROLL SAW 
SAFER THAN A HAND SAW 


WHERE TO BUY: Buy Dremel Tools 
from your dealer. If he cannot sup- 
ply you, send full purchase price 


(check or money order) and we will 
shi ipaid. Or, send only $2.00 
now, and poy postman balance 
plus postoge upon delivery. Your 
Money Back if not 
5 doys' triol. 


DREMEL MFG. CO. 
9-6 RACINE, WIS. 


JUST GUIDE ITE 
‘Tho yersatile, Meto- 
Saw Ip 'as safe ass 
Rand saw. A touch of 
the rigger “ewitch 


Derr. 


for FUN 
and PROFIT 


DIVE 


= Easily mounted on tra 
ge where, "Welding range. ( 

ey a ype control The 
Et fon, Tees 
ioathesuarantec with 


deep sen diving eustpment, 
Including shoes, hoe, belts 


coday for free 
‘te. Ned for, FREE Titerature or catalog. 
LUstRaTED FOLDER 


and. price st’ Tous. 


setecnain ait ih tet ait eng tad AR 


king’ Under ‘Water.“"this issue, gertge, 


Lesay 
823 Leday Bids., MinnenDott 
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Iiterature ‘and catalog. 


Thousands of Parts TH PUC REAL DIESEL ENGINE 


r Military 


eet $9.95 


Diamond T Dodge, Federal. o ey te 
Por OMe, tatersaticnal stuck real eel eralae 
Gehkoth. Reo: “stuceouker ; 

Whites Wille” and Jeeps We 


Ting conte tumble dose 
sendin. Ack 


for many types of 
Struction. Also ‘excellent for| 
Building of heavy farm trailers| 
‘and wagons. Tt tea 12.000 Tb 
capacity saliare type straight | 
trauer azie complete with Timken Foller' earings, hubs, and] 


DIAMOND T 4 TON WRECKER 
5 Equipped "with hercules 

RKC engine. Coms 
Holt 

‘s 


COLDWATER, MICH. 


—- WHEEL 


Ss 


| 20; cong atm. wheel Hh? sem bod 
sab ars for 82. FF whois 3e en 
ice ws, UFEER WHEEL STAMPING CO., Dent, 


AS TANK 


SURPLUS POWER WINC! 


HES fn “waite "Yer 


WINCH CABLE 
sulk hone” SBT] 


A orgs wanes fe 20.9 ERE: azar - 


UNITED AUTO DARTS (One 


rf 
Se TROOST-GRI800: KANSAS CITY, MO. 


ELECTRO 
WALKIE T 


Guaranteed to cut clean grooves—I 


fuss—no trick assembly. 5 sizes", 5 95 
1, liv", SEE WARREN DADO. SAW! 
WASHERS AT YOUR DEALERS, OR WRI Set 


WARREN WASHERS CO., 70 MEDBURY— DETROIT oe uO AST SACRE on 
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SNOW WHITE HOUSE 


FOR YOUR OWN 
WORKSHOP 


the same 
automatic 
screw driver 


Won't peel, rub 
or wash off. 
Won't turn 


SOLD ON MONEY.BACK GUARANTEE used for 
WATTSdeLuse OUTSIDE Snow White Paint 
ality unusually low price. Form mass assembly 


dryers, 
VENTIVE. Sample can, 50¢, postpaid. 


WATTS PAINT CO. | Wasted time...wasted motion 
416 Woodland Ave., Tolede 2, 0, 
Gansevoort St.New York, 


in mass assembly screw 
driving cut down production 
and profits. That’s why so 
many manufacturers use 
Millers Falls automatic spiral 
ratchet screw drivers. 


You can save time for more 
important work by using the 
same screw driver in your 
home workshop. Use it to 
drive or draw screws automat- 
ically ... use it as a right- or 
left-hand ratchet, or as a rigid 
serew driver. And for easiest 
one-hand work, get a Millers 


A 
HULL : Falls automatic with quick 
AUTOMOBILE 3 miscuons 
COMPASS Millers Folls utomatics ore powerful, 


smooth octing, thoroughly dependable. 
Use yours with regular slotted or Phillips 


Pays for Itself wu 
ULL MFG. co. 


SAVE TIME, no MONEY! 


SHAW 
SeeWw 
ee mac wane. ercnard, MILLERS FALLS 
D | ea.corens ots Srttrez TOOLS 

im Sh eee eS 


MILLERS FALLS COMPANY 
0 a ag GREENFIELD, MASSACHUSETTS 
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SENSAMO BIKE 
MOTOR OUTFIT 


A Complete Low Cost Power 
Unit for ANY Bicycle. 


Sensomo is the complete low-cost bike 
motor thot fits any bicycle—boy's or 
girl's. Outfit consists of base, braces, 

guards, clutch, rim pulley, belt, 
twist grip gas control and power. 

ful light-weight Mono-Cycle en- 

gine, Can be installed in one 
hour. Built for real service, 
Sensamo starts easy 
provides smooth 
power with  mini- 
mum vibration, does 
not alter balance 


of bicycle, Engine 
develops 2% to 3 
weighs 


rush mi trated fol 
jon on low-cost Sensamo Bil 


Box Ps 741 
RALSTON, NED! 


SAVE UP TO 50% 


ON OUR SURPLUS 
SHOES 38% OFF! 


NEW U. 5. NAVY TYPE OFFICERS 
BLACK DRESS OXFORDS 


SENSATION MOWER, INC. 


NEW ALL WOOL ARMY TYPE 
REGULAR 7.95 BLANKETS 


95 


KINDLY SEND CHECK OR MONEY ORDER 


THE ELLIS GOLD COMPANY 


Dept. P-7; 86 North Market St., Son Jose 22, Calif 
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DISCOVER URANIUM 
and Other Valuable Radioactive Ores! 


‘The TX-8 GEIGER COUNTER—a 
perior instrument for locating de 
Sf radioactive ores. Compact, 
2X wight, simple to operate, rugged. 
tra sensitive—locates the ores and est 
mates the quantity and quality—right 
in the field. Made by world’s 
largest exclusive manufactur: 
ra] ersof Geiger Counters for pros- 
pectors. 


Write for details ond prices 


HARD TO FIND 


LU 


‘Top Grage Kiln Oried 
‘Aboard or a, Car 


HUNDREDS OF ITEMS AND IDEAS 
the WOODWORKER 


MORE AND 
TRUCKS ARE EQUIPPED WITH 


NEW CARS 


OTTAWA 


Mule Team Tractor 


‘anc of 
‘of mules. Over 4,000 in use. 


m operating cont, It lows 


bac He 
iN'MaPG: GO, 2-501 “Garden 8 


orrai 


‘SLUM (GIVE-AWAYS) 
FOR SALE 


Novelties—Brooches- 


Ete. 10 pound—Sample Shipment. 


Hotta St. Louis, Mo. 


8. LOWE 


OVER 50,000 SATISFIED USERS! 


DYNAMIC bury WELDER 


DUTY 


‘# 
DYNAMIC WELDER CO, 15E.23rdSt., Dept. ATD-79, Chicago 


ALSO HANDY FOR 
WOOD HOBBYISTS! 


‘ond other soft 
woods, 


Apre-finishing marerial thatseals 
the wood pores.,.tames the wild 
grain. . . virvually eliminates 
checking and grain 

‘excellent base for stain, paint ot 
enamel. White or clear. White 
Firzite provides an 

h 


Remember Weldwood Glue when you need dependable An inexpensive costing for 
‘wood-ro-wood basis Ouick andarysom<einchld, somctuisereenes 
water, emendously strong. stare. 1or-proot 

permanent. A. paint, hardware, vatiety Stores 
and Tum 


yards. 154, 354, 654, 95¢ and larger sizes, Dyess ont phe natural besucy 
darken with age. 


WELDWOOD Plastic RESIN GLUE rizite ond sarintac ove 


aINY, Siteae 


United States Plywood Corporation, New Yor 


= 
beep 
Beeriucmens 


brick. 
cost. Immediate delivery. 
Von-Packer Corp. 134 West Adams Street , Chicago 3 


|SuRPLUS Foy NEW 
AIR COMPRESSORS {| * 


ee ear 

fe eres ee ea eee 

be 

COMPRESSOR CORPORATION 
OF AMERICA shipped 


Syphon Type Spray Gun 
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a LAE HARTFORD 3, CONN. 


HIGH POWER TELESCOPE 


OPENS TO 33%” 


FULLY GUARANTEED 


TIRES COST LESS! 


Hcy Ly co. 


BUILD YOUR POWER TOOLS) 


WITH OUR GUARANTEED INOUSTRIAL 


POLY aah mo ARBORS 


LACQUERWAX CO. bv 
HARTFORD 3, CON 

G My chee ay cash or money order for 
-aclosed, covering cost of, 

JERW AX. Please send my 


coUERWAX 


60 POWER- ALUMINUM Tt 
Variable Power Eyepiece Adj 
to 15K, 30X ond 60X. 


CARTW RIGHT’S 
TRU-CUT TIN SNIPS 


ASPEGRE AEA Sane ave SF 
LIVE CENTER for Precision Production 


We! 


sOUST-OA we 


J. CARTWRIGHT & SON {:; ube | amt gas seivai 2 
Malaga Dept. SP-7 California UNIVERSAL YONKERS CORP., 137 Alexander 
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BULL BUFFER 


BERTRUM P. ENGINEERING COMPANY 
3121 MAIN ST. __2 ‘ KANSAS CITY, MO. 


AN Zo, 


ow Ole | A handy light. 
ECTRICPLAN Tg. | is cic home, surge, 
eu | car, camp, on the farm— 
FOR CABINS, TRAILERS, | Wherever there's night. 800-ft. 
CONTRACTORS, BOATS | spotlight or brilliant floodlight. 
hangs at any angle. Ac 
hardware, sport, electrical stores. 
Price, less 6-volt battery. 


iiss on Deesel Pocoored: 
WRITE FOR CATALOG. eLecrmic 


rts LANTERN 
Ini Roo es Mn DELTA ELECTRIC CO., MARION, INDIANA 


HOW TO SAVE MONEY ON AUTOMOTIVE MILLINERY © whotcsaie pric 


/HOLESALE PRICES! 
STAINLESS STEEL ALL-WEATHER SHADE 


Make UR-OWN Rotary mre 


POWER MOWER 


Just add electric motor or gas engine, 
‘concealed ‘blade for safety, 3 cutting 
heights, 11" to 3/4", Ball bearing rubber 
tired rear wheels, 1 cur, Cats to within 
sidewalk, weight 48 pounds. 


4 Power Kinc 
© camoG AnD Oe 
SWOP HiNTS/ 


Just off the press! Send 
foday for this unusual 
new Power King catalog. 
Gives you complete in- 

formation about 

Ailas-built low-cost 
Power King tools for your 

shop plus helpful hints on 
types of joints for furniture and other 
projects. Gives facts about various 
woods, lists and dese 
Easi-Bild patterns. Write today. 


Ayatabie with MeCutiousy 


[SEND THIS COUPON FOR YOUR COPY} 
be 

ees 

IATLAS PRESS CO. | 


[ 742N, Pitcher St, Kalamazoo, Mich. 


1 TABLE aos ‘MILLING 
CHED PREC; [PALMGREN) ss 

A Me ODWORKING (C annTOOts FOR, f 

LM Y i 

350 BRAND NEW , 

INDIAN : + ~q DRAINS CELA, WASH TRAYS 

Motorcycle me. oles iD gal. 30° 


motor, Will not clog. 


MOTORS high, uses % to % HP $650 


LABAWCO PUMPS, BELLE MEAD 3, N, J. 


ELECTRIC SHEAR SHARPENER 
pa Wvers 55,000 Sold—It) Must Be Good! 


75 


complete 
rtd 


‘PLYWOOD B BOAT KITS 
$6750 


FULTON AUTO EXCHANGE 


(Dept. “5” 


its tnelude all hardware 


190 EDGEWOOD AVENUE, N.E. sas low as $20.05, freight Included. 
ATLANTA, GEORGIA. U.S. A TAFT MARINE WOODCRAFT 
“R." 636 39th Ave. N.E. Minneapolis 24, Minn. 
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Engineers Say: 
SURN wates IN YOUR CAR! 


Engineers and scientists have achieved great results 
with water injection. They have found that startling 
increases in performance, efficiency, economy, and ac- 
celeration of internal combustion engines result when 
water vapor is injected into gas vapor. 


Now these benefits are available to every motorist in 
the Octagane Water Injector, a fool-proof, fully auto- 
matic, precision injector. If you want to get premium 


performance, smoother operation, better pick-up, and 
all the other proven benefits of water injection, write 
for free information about the Octagane. 


gc ley oad 
Special Introductory Offer 


COMMONWEALTH CARBURETOR CORPORATION 
Div. BERKELEY 2, CALIFORNIA 


Dealers Inguiries Invited 
REGULAR + OCTAGANE = PREMIUM PERFORMANCE 


AMAZING NEW SAFE JIG SAW Sand Casting —Forging—Heat Treating — Case Hardening 


READY! lia FOUNDRY 


In your own workshop allows you to 
sigd and-bulld your own GASOLINE EN- 


‘Th 
Fapable of making 
1p" "and 6 pound w 


a, fobper. "brass, ete 423-50, $20.00, 842.06 
p—R™ FEE icasaas' City’ Bomeatte enn stopty 
"AO or DC everdy reduired for operation, “Write for 
cireulst. KANSAS CITY SPECIALTIES CO. 

1-79 Rochester, Mich. Box 6022, Dept. 5-6 Kansas City, Mo. 


elie. Uke it ath postal 

Cheiae ew oeie! "SYNE 
Dealers Write! 

SYNCRO CORPORATION ey 


1949 
COMPLETE 
RACING 
EQUIPMENT 
CATALOG 


LASS Steel- ck MUFFL 
Performance that excels @ Stomina thot endures 


FOR ALL MAKES 
AND MODELS 


ORDER NOW! "ey Teor 


Save $300.00 to $500.00. Build your own arc welder! ! gy 


Be Go after those BIG PAY jobs. 


Ws eary to 
if ‘out Send 
‘er iS hone 
et tow tn ale 
Yer Orn er 


15¢ postoge 


HOBART BROTHERS COMPANY, Box P-791, Troy, Ohio ond hondlins. 
‘One of the world's largest builders of orc welders” 
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TWEIGHT 
LIGHORCYCLES 
revolutionize 


the sport 
mevoreyelins 


LL 


le 
You can learn to ride in 5 minutes 
More and more people are taking up motorcycling 
—for fun, relaxation, and economy. For the new 
Indian Lightweights are so easy to ride you can 
learn in 5 minutes, They're the “World’s Most 
Modern Motorcycles.” Send for free book, “How 
to Ride a Motorcycle,” by Bill Stern of NBC. 

INDIAN MOTOCYCLE CO., Dept. P79, Springfield, Moss. 
DEALER INQUIRIES INVITED 


How TIP-TOP kiquid 5 
Solder Fired a 
> =Tack Radiator 
wy 


ds of Tip-To 


heat’ and. 


fae it 


Bras: insiet on Tipton, the erteh 
sverion Tguid Solder 


AUTOMATIC RETOO HER 


MAKES NEW 


PROFITS 


IMMEDIATE 
DELIVERY 
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WELDING 


FOR PROFIT OR PLEASURE 
Ges. oF Renby MADE PARTS F577 
BUILD YOUR OWN 


SAVE 
Buy ONLY 


HEAVY DUTY WELDER "<{2"" 


ATOMIC ARC WELDER, 0, 
FRE 1949 SEA-HORSE 
HANDY CHART 

Gear Shift outboard motor and 


the 4 other great Johnsons for “49. 
‘Sent free. Write for your copy today. 


ca 


ames 
JOHNSON MOTORS fon 
500 Pershing Ro: va By wanoy cm 
Ieettors of Soman Pere ne Ad 


BUILD YOUR OWN FAN 


KLOPPENDORG ALUMINUM FDY., Dept. P5-79, Devenpert, lowe 


— FER, DRILL GRINDER 
" a 


tS soles. usta 
x erinaine wheels, 
‘Shek unrantee 


188 pages— 

Gonmed wth Sesiroflon, Sagroms, 

E>) Cloth bound. A “must” for the home 
weston, for oly $1.00, postpaid 


ANGLE! 


fo) and we wil ship postpaid 
CHICAGO SPECIALTY MFG. CO. 


STEERING WHEEL 


FOR EASY PARKING 
—SAFE DRIVING! 


green. Sendo 

Pay postman $1.69 

plus postage. If remit- 

tance is made wit 

der WE pay postage. 
id 


Hollywood 38, "Catt 


Ben Aw 
USEVOURNEENCINSAU yam 
so 

iG 


sea) 
mea! 


(GENERAL ENGIN 


1ON) DEPT. W- DREXEL BLD 


FREES Srnvocss 


ES 
SOUTH BEND LATHE WORKS 


HELPFUL WOODWORKING HANDBOOK 


and catalog of famous 

IHOMECRAFT® POWER TOOLS 
Gives you 
fom ool 


formation you want 
vie 


fed 
Your name and wires today. 


DELTA MANUFACTURING DIVISION 
ROCKWELL MANUFACTURING COMPANY 


(682G E, Vienna Ave., Milwaukee 1, Wis. 


MOTORIZED- 
: COOLS AUTO 


= 


Styled for the Modern Ce 


ELECTRICALLY DRIVEN CAR COOLER 


‘Mufflers—All Ford, Chev,, Ply. 
All Buick, Pont., Olds, Chrys 
Dodge, Hudson, KF, Pack., ete. 
V-8 and Mere. Duals 

(32-49 inet.) 


$15.95 


$4.45 


$5.45 


TONE 


‘Beautiful 
SANDEE 
Fender Skirts 


$16.95 
A SANDEE Sportone will outlast rw ordinary. mul 
hor 


ond 
Give More Power! More Speed! leogel—plus a tone 
Quolity unsurpasted. 


DURABILITY 


CC —————————— 
SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Calif. 
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wy==LLy, WITH MOLLY YOU CAN FASTEN ANYTHING 

a TT and do it quickly, neatly and safely. MOLLY will hold 

fixtures securely to’ floors, ceilings or any hollow wall con- 

iy struction ... Simple to install, all you need 

is a screw driver. Sold by leading hard- 
ware stores everywhere. 

Write for Free Descriptive Folder 


= 
“" WHERE SCREWS 
ox WON'T HOLD! 

— ...USE MOLLYS... 
“'\ HACE FIXTURE "FIXTURE MOUNTED 


MOLLY CORPORATION 622 COURT ST. READING, PA. 
BUILD Swr TILTING ARBOR SAW! 
SAVE 


__/ PAINTERS’ | 
TRIPING TOOL 


ra 


S SPEED rurrose 


WENDELL MFG. CO. 
A2UL-A Lincoln Ave., Chicoge 18, Hlineis 


ZIRCONS Loose. Genuine Siam Im- 

ports. Pure white. Special : 
—_—_—_— 3 Genuine Zircons, from 
¥ kt. to 115 kts. 3 gleaming gems $6.00 tax in- 
duded, We can supply Zircons in all sizes and 
A mountings of all types. Send order or write for 
onore Now... 51.00». pra 


SPEEDCOR PRODUCTS | B. Lowe, Dept. PS, Holland Bldg., St. Louis, Mo. 


S12 NE. 73 Portlo 


OTTAWA Buzz Maste REAL ENGINE VALUE 
3 MODELS—$99.00 up ier | ana 
Greatest offer ever made by unt f : 
4 SeeBi bee Foe Bn bt 


oldest and largest firm in the 


‘Sxperta. Send for FHI 


OTTAWA MFG. CO., 


jetails. Now in our doth year 


}01 Brush Ave., Ottawa, Kan. 


0 


a 


Aree (el CALIFORNIA BILL 


BOK 1-3, EAGLEROCK, LOS ANGELES 41, CALIFORNIA 
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al Offer! Reg. $60.50 ie aanM 
WESTINGHOUSE AIR COMPRES 


ure tank, air gauge, air chuck, 20 $ 30 f 
per valve, end fitings ex shown, 31: 


COMPLETE OUTFIT OF 6 ITEMS ONLY 
IDEAL for HOME + FARM > FACTORY — compressor 


Wherever Compre! ‘Separately 


IHE, COMPRESSOR 


faction of the pres of 


but 
manufacturer and_of lead 


AUTOMATIC COMPRESSOR UNIT 
savt 


Sooo PPNEUMATIC AIR TOOLS 
CHECK | "Oriaco rmetwaTic | av.c 11 mGERSOUL RAND 


VALVES 


Compressor only. a 
Spray gun ond 20 fi. hose. 


{or free catalog. 


TRY THIS AMAZING WELDER 
at your local Lincoln Weldealer 


See how easy it is to— ratraio 
@ REPAIR BROKEN PARTS 
@ RECLAIM WORN PARTS 
@ BUILD EQUIPMENT 

with the "LINCWELDER 180 AC” 


Get full details in Bulletin 370. Consult your telephone directory 
for nearest Lincoln Weldealer or write The Lincola Electric Com 
pany, Dept. 202, Cleveland 1, Ohio. 


ie Welding. 


Built for 220-volt line only. 
Accessories as shown, $19.00. 
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DOUBLE BUNK BEDS | (SPEED AND POWER HANDBOOK 


NEWHOUSE AUTOMOTIVE, INDUSTRIES 
Ss05-A4 EAST DEV! DMGELES 22, CALIF. 


Gis fee Carvings tha sell, 

tie for Free folder with full details 
Dumore Company 

Dopt. 6-52 Racine, Wisconsi 


This price Includes two (2) hardwood 
1) beige) ik nen | | 


‘can 7x50 PRISM BINOCULARS 
Oise PRECISION OPTICS-BRAND NEW 


$36" 


7x50 
$36 


Dept. 7P, 24 W. 45th St, 
‘New York 49, N.Y. 


ur puren 


Eip aioe eee ee || ET SHEET METAL BRAKE 
vie sy Ga Perum fe 


mplet, et (3 bess a 
ne ‘half of il freight 


(2) mattress, and one (1) 


egy WELDS-BRAZES «SOLDERS -CUTS 


a2". 
siatac of exe ANYONE GAN OPERATE sos ly invent 


Bay by snoney ord tees oF chek We pet on C.0.D's, All \ wate Ee ; 
ARMY SURPLUS SALES ty 4 isctar se 
| 820 tote seoee_ mE Fresno, Coli : tea Co EE 


Barron Prec 

Tools and Ac 

and Bruin Sanders, Austary Table 
iaper, Fences,” Molding Cutter 

host of other ust 


Boa 


TOO | 0. Inc. 


a 
fess toals 
BARRON: Deron 1 wienroan 
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Imi WC TS, Cnt, alonereo, en SPREE TRIAL 


B se’ because 
si it’s rustproof 


Name the enemies of ordinary screenin, 
salt air and salt fog . . . industrial smoke . . . 
rain or snow. Not one of these has any effect 
on LUMITE. 

Here at last is a screening thot con be 
unconditionally guaranteed never to rust, rot or 
corrode .. . guaranteed never to stain your 
house. Yet this new miracle plastic screening 
costs only 114¢-12¢ per square foot—tittle 
more than the cheapest .. . less than any other 
quality screening. 

It's easy to frame ... and so strong that when 
properly framed it will never sag or bulge. 
Punch it. You'll see it give,then regain its orig- 
inal tautness. 

Insist on LUMITE for your new house or when 
replacing old screens. On sale at leading hard- 
ware, lumber and building supply dealers. 


Facts for Architects and Builders: 


Effects of acids, alkalies and solvents—Essen- 
tially none. 

Effect of oge—Independent scientific tests indi- 
cate that LUMITE is more durable than ony other 
type of screen cloth under all climatic conditions 
that might normally be encount 


is self-extinguishing. Softening point, 240°F. 
Tensile strength—Up to 40,000 Ibs. per square 
inch, 

Impact strength —Greoter thon conventional 
screening. 

Installation—Cut with ordinary scissors. Fold 
1s under one-half inch. Tack or sto 
ning smoothly and evenly every 1!4". Be- 
cause of inherent characteristics, LUMITE will 
gradually draw itself into © snug, firm fit. For 
correct methods of machine framing, consult 
LUMITE engineers. 


For free sample ond further information, 
Dept. PS-3, LUMITE DIVISION, Chicopee 
focturing Corporation of Georgio, 47 We 
Stveet, New York 13, N. ¥. 


NSIST ON RUSTPROOF 
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° 
‘en, Sonsos 


Don't let cracks, widened 
seams, shallow holes in your 
concrete basement or garage 
floor cause you trouble! Fill 
them with Smooth-On No. 7B 

mick Floor Patch Cement. 

inish level with surrounding 
surface. The repair hardens in 
a few hours and is then ready for use. Ask for 
Smooth-On No. 7B Quick Floor Patch by name 
and number, 1., 5-, 20- or 100-Ib. sizes, If 
your hardware store hasn't it, write us. 


FREE SMooTH-ON HANDBOOK 
Tagg thows haw tote No. TBs Mande 


Dictures. Write us for both—FRI 
SMOOTH-ON MFG. CO., Dept. 58 


570 Communipaw Ave., Jersey City 4, 


24s SMOOTH-ON 


QUICK FLOOR PATCH CEMENT 


FINEST 
IN STEEL Tapes 


We wary 10 be right the fest vime — i's wony to get “that accurate 
toveh’. . if your measuring instrument Is the Master Streamline, This 
{ine tool simplifies ond speeds measuring and cuts down lime-wovting 
‘errors. Ins outstanding features ore Streomline’s guaranties of better 
meavuring ... gradvations on both sides of blade... new lever broke 
10 hold reoding . .. diect reoding inside mecwure . .. extra leng tip 
holds blode steody . .. ond mony sthers found only in the Mester 
‘Streomline, See your locel hardware dealer ot uve the coupon. 
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Plastic Flower-Pot niainer. 
Water is poured into this decorative Viny- 
lite? flower-pot holder rather than into the 
pot itself. The plant receives moisture by 
absorption. It’s sold by Mary Donlan Ver 
Mett, Fenton, Mich., for 35 cents, 


a@ 


Aluminum Awning. This awning 
can be raised or lowered to any pitch from 


inside the window by a crank attached to a 
stainless-steel cable. All parts are fireproof 
and weatherproof, The maker, Spartan 


Company, Inc., Los Angeles, offers the awn- 
ings in a wide range of colors that blend 
with most decoration schemes. The col- 
ored enamel is baked on aluminum, Awn- 
ings are custom-built for any windows. 


Modern Living 


Window Made of lass Slats. | 
Closely resembling a Venetian blind, this 
window is composed of slats of %” plate 
glass, Designed by the Bishop Ventiglass 
Co., Pasadena, Calif., it gives controlled 
ventilation. Handles open the strips, 


eeler. The Roll-Eze? 
its right- or left-handed 


parer and slicer 
and can be set to slice three different thick- 
nesses. Priced at about $1 by Scott & Cam- 


den Co., Jackson, Mich., the peeler comes 
with three rollers. Any of these can be 
clipped into the knife to turn out fine, 
medium, or coarse slices. It's made of stain- 
less steel and may be sharpened with a 
hone or a fine file. 


22 DRAWER 


SO HANDY tor 
SO MANY USES 


AT HOME 
OFFICE AND SHOP 


THE 


JIFFY 


‘METAL 


CABINET 


Now youcankeep 
nuts, bolts, screws, 


moog mcTURED 
ony 
$5.95 


Post PAID 


Just think, 32 or 64 drawer cabinet to keep those small 
items that usually get mislaid, Spot welded steel cabi 
enamel finish, metal drawer guides. Looks good any- 
where, Send check or money order please—no C.0.D.'s. 


Prices below. Your money refunded if not satisfied. 


WITH CARDBOARD 
ORAWERS 


fer mest heme 
wal 


REMOVE PAINT 
with WONDER -PASTE 


Tn refinishing furniture, woodwork, 


sh, whether pant, ¥at- 
ir ahetiac. Wl 

face, Trt the f 
off easily at every sta 


of heavy steel. ir 

Steak grill, adjustable 

grate. variable draft control. Entire 
inter storage. 


lace you can 
easily butld yourself — ( 
as elaborate Or modest 


$19.95 


i Buflalo Unie removes for 
Ber, through your local building. materais dealer, 


If he cannot supply you send $19.95 direct. Order Now! 
PRICE FIREPLACE HEATER & TANK ConP. 
19 Austin St., Buffale 7, M. Y.. 


suty 1949 25] 


es Aids to Modern Living 


Everything in Radio 
At Lowest Prices! 


ind Experimenters— Ri 
thousands of parts, tubes, test i 
tools, bool 


= Cooks Meat in Toaster. The Bartz 
lewaneneyontian prtoox Get poe Pie Snacker®, designed by F. H. Bartz, Chi- 
ALTAR CAtRIOG NOW! cago, fits into pop-up toasters to cook ham- 
burgers, bacon, and other foods, It’s made 
of pressure-cast aluminum about 1/32” 
433 W. Jackson Bivd., Chicago 7, ll. Dept. 7-6-9 1 thick. Overall length from end of handle 
Rush FREE ALLIED Catalog. | to base is about 11”; width is 4%”. Food 
juices collect in the bottom of one side. 


FIRES SNUFFED OUT 
AUTOMATICALLY! 
with Famous 
RED COMET 
FIRE EXTINGUISHERS! 


When fire starts Red Comets go into 
action, release powerful spray. create a 


MI 


0s, boats—in 
Tor FREE LITERATURE today! 
INCORPORATED 
Colerede 

Yb tell Red Comet 


Every home, farm, ect. Territories openi Writel 


Hydraulic SPEED REDUCER “use 
Variable Speeds and INSTANT REVERSE 
foun Soe a 


Combined Stove-Refrigerator. 
Three layers of insulation under the stove 
(either gas or electric) prevent transfer of 
heat to the 4-cu. ft. refrigerator. Seven set- 
tings are offered by the temperature con- 
trol on the refrigerator. The General Air 
i Conditioning Corp., Los Angeles, prices 
DIRZIUS MACHINE SHOP °7- a the units at $230 to $240, 
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Meters Coffee Automatically 
Each time the knob is turned the Cofi 
Metr® pours out a teaspoonful of coffee. 
Flavor is retained by the air-tight friction 
cap. The plas ser and a L-lb. 
decorated jar re $1. Over-all height 
of the jar and dispenser is about 10”. The 
maker is Steward Industries, Inc., Chicago. 


Replacement Seat Hooks On. 
Beach chairs that are ready for the discard 
because of damaged canvas can be given 


new life with this replacement seat. No 
sewing or tacking is necessary. After the 
old canvas is cut off, the new seat is snapped 
in place with rustproof hooks. The price is 
$1.89, M. D, Pinner Company, New York. 


OUR GREATEST 
GARDEN 


TRACTOR 
VALUES IN 30 YEARS! 


NEW 


Porras 


Anniv EREARY 


ECONOMY 
eons 17, 


(Om 


NOW! Famous BREADY quality and depend- 


ry in_new low-priced economy models! 
Implements for year ‘round use. See BREADY 
teday at your dealer’ 


WRITE TODAY for free folder. 


THE BREADY TRACTOR & IMPLEMENT CO. 


BOX 213 ® SOLON, OHIO 


@ WE FURNISH ALL MACHINED METAL PARTS, EVERY SCREW, @ 
‘NUT, BOLT, WASHER, AND COMPLETE PLANS FOR THI 


z BIG 10” POWER SAW 

e 

e 

e 

e 

e 

e 

e 

e 

e 

: i 

e Cin WITHIN 10 DAYS & 
e ASSEMBLE IT YOURSELF WITH : 
e SIMPLE HOUSEHOLD TOOLS! 

e TABLE 24" x 20” @ THLTS TO 45° e 
e UTS 0" TO 3%" DEEP © TAKES IO BLADE 
e e 
e 
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Ladd Haystead—agricultural counselor. 


IED-FACED and hearty, Ladd Haystead 
ed his chair back and roared. The 
idea was preposterous. He should know. 
Fumigate the soil? Been tried thousands of 
times, It never worked. Terrific story, of 
course, if true, but it can’t be true. Sure, he 
would look in on it, because he was going to 
that part of California anyway. But smart 
editors don’t reserve space for stories that 
haven't a thousand-to-one chance. 

That was early last winter. H. 
West, and we stayed East, never gi 
thousand-to-one shot another thought. Then 
in February wire from San Francisco: 

SOIL RENOVATION STORY 

STANDS UP DEFINITELY. HAVE 

WORKED IT FOR FOUR HUNDRED 

MILES BUT WILL HAVE TO FIN- 

ISH IN EAST WHERE I HAVE 

BACKGROUND MATERIAL AND 

STATISTICS. HAYSTEAD. 

So the big guy in the checkered shirt had 
changed his mind. You can read the results 
on page 104, With his telegram, and later 
with his story, our skepticism disappeared. 
For, despite some mysterious aspects of 
George Woods’ machine, we know that the 
machine works—because Haystead says so. 
He talked to farmers for miles around, gath- 
ered their affidavits, and wrote his story. He 
is a good reporter. His name and reputation 
as a farm journalist mean as much to him as 
the name of Porutan Screxce does to us. 

Haystead calls himself an “agricultural 
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Sditow 


What Haystead Sees 
You Can Believe 


counselor.” That's fancy language for a work- 
ing farmer and farm journalist 
ied farmers, farms, and farming in all 48 
states, has owned or managed farms in 15 of 
them. He writ and about them. 
His interpreter’s role is unique: industrialists 
hire Haystead to tell them what farmers 
pay to read Haystead on in- 
y and ind products for the farm. 

Twice a year he listens and talks his w 
up and down and across this country. Six 
feet two, and well over 200 pounds, he might 
have been a Northwest logger, and was. His 


ame at 
sh, and so is 
Haystead. also combative; you will 
understand why if you can find a copy of 
“Preacher's Kid” (Putnam), in which he 
tells of life out of a Presbyterian parsonage 
on the British Columbia-Washington border 
about 35 years ago. 

As a kid he beat a path between the local 
print shop and the frontier farm where he 
lived. He has maintained that dual arrange- 
ment ever since. He is a great believer in the 
American soil, and in the American men and 
women who work it for a living. He wouldn't 
be telling the story of George Woods and his 
soil fumigator if he didn’t believe it would 
help them. 


ff Abey ener 


ba 


He is 


This one 


iii nm 


F2JL-JP! 


EVERYTHING YOU NEED 
FOR A FINISH THAT LOOKS 


AND WEARS LIKE A 

PROFESSIONAL SPRAY JOB \ re mitt 
Enough Pad-O’-Paint for any car THAT MARES | 
Smooth-It-On Mite + Paint-Saver Tray car PAINT 


Sandpaper (2 grades) + Lint Remover 
Utility Cloths Solvent Cleaner 
Plastic Filler « Spatula + Small Brush 


casy! {IS FINEST AUTO ENAMEL 


L¢/ Goes on perfectly over any other color, 
lacquer or enamel. Gives that brilliant, 


glossy new car look. Your. choice of 
TESTED AND APPROVED BY the most popular automotive colors. 
2 GREAT LABORATORIES Dries Dust-Free In Minutes! 
AND OVER 100,000 USER: Completely Dry In a Few Hours! 
‘The Arco Research Laboratories and ‘The patented Smooth-It-On Mite makes you an 
a nationally known product testing expert car painter...no lap marks, no streaks. Your 
laboratory give Pad-O'-Paine highest car will have a finish that looks like a million 
rating. But even greater endorsement yet costs only $9.95, 

is the satisfaction of over 100,000 car 2 

‘owners, many of whom your kit AUTO ACCESSORIES DEPT. 
Pad-O'-Painted their ! 


Bo aay! ALL SEARS, ROEBUCK AND CO. STORES 


cars more than Copy {YT 
two years ago. \S 


‘A PRODUCT OF 


THE ARCO CO. 
Cleveland, Ohi 


68 YEARS 
EXPERIENCE MAKING 
FINEST TRANSPORTA- (= 
TION ENAMELS 


© Pad-O"-Paint and Smooth-It-On Mitt are 
‘Trademarks of The Arco Company, Cleveland,O. Pats. Pend. 


A reprint of an interesting national magazine article on Pad-O'-Paint is yours for the osking. 
The Arco Company, 7301 Bessemer Avenve, Cleveland 4, Ohio. 


suey 1949 255 


Built for Pr. up fessional Mechanics. ..- 


GENUINE <s¥@yo-@0) WRENCH SETS 


Give YOUa lot M MORE fo for YOUR Money! 


at 
7m 
ate {i | J ‘Supplement 
| fj 4 Your Basic Set with 
q)) GS these Matched Units 


‘ ‘ 
(je 9 a) RATCHET ADAPTOR 


H.... the ideal starter set for the alert mechanic. 1 
has a basic selection of 14" square drive Snap-on “Matched Unit 
wrenches of the exact quality used by professional mechanics, They're 
precision engineered for absolute accuracy . . . machined from fine 
alloy steels, and heat treated for toughness and hardness. 

The set includes 19 tools; an 18° nut spinner, ratchet wrench, 5” 
and 10° extension bars, and 15 popular sizes of sockets from 7/16"to 
14". Complete in a red enameled heavy-gauge metal box with 


plenty of room for additional tools. $ 2 9 90 


319-M-B Basic Master Set.. 
Mail This Coupon Toda 


Add local 


] SNAP-ON-TOOLS CORPORATION, 8060-G 28th Ave., Kenosho, Wis. [ 
| Enclosed find [) check [] money order, or] Com. (GENUINE 
pany Purchase Order for the $29.90 Master Basic Set. 


O Please send illustrated brochure describing 105 | Snap-on Jools 


Snap-on Master Series Wrenches and Sets. eee: 


can be bought only from 


Name.. Snap-on branch sales 
\ {fices and field represent- 


‘ta 
= Address 
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atives or Direct-by-Mail. 


a} = ~ rr Be 
55) | Bas i 
CARPENTRY || PLUMBING GarDENING | ELECTRIC 


At Last! The Editors of POPIANICS Show You 
EVERYTHING YOU NEED TO KNOW TO— 


fled Nem Beatty ate J) =. 
Gowntort to Your Horne F 
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to-do-it facts, hints, and step-by-step directions you need 
into one great new “COMPL BOOK OF HOME 
REPAIRS AND IMPROVEMI 


These $12 big picture-filled pages remove the "mystery" 
from the professional skills, crafts and techniques needed 
for home repairs and improvements. Sit:ple, easy to fol- 
repairs, improvement low directions and crystal-clear photos, diagrams, drawings 
re-modeling, modernizatio show exactly how to be your own plumber, electrician, 
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the value of your home-—and have hours of fun 
in the bargain! No previous training. of, skill 
rneeded—book leads you every step of the way! 
USE IT FREE FoR A WEEK—THEN DECIDE! 
Just Mall Postage-Free 
Every time you pick apubit book 
aye fi 1 will mean exird money tm 


NOW sive 60% to 90% 


Dut this to the™acid test". « without 
Putting outa penny! Examine. this 
book at your bookstore or, if more 


dt wets your name and addres on 
he postcard printed on ths pages Then 
clip. and. pail=-no" stamp “needed? 
When “your ‘book ives, seuslly ty 
‘ine it ee Th 
foesn't pay for tse in the 
fine 7 dts Shome send it 
Beck dod we'll cal it square 
Nai card'now! 


GREYSTONE PRESS 
100 SIXTH AVE., 
NEW YORK 13, N.Y. 
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NOT ONE SINGLE 
CASE OF THROAT 
IRRITATION due to 
smoking CAMELS 


Every day. 
over the na 


every week 


all 


smokers are 


making this simple "prove-it 
yourself" test—smoking 
Camels, and only Camels, for 
30 days! 
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According to @ Nationwide survey: 
MORE DOCTORS SMOKE CAMELS 
THAN ANY OTHER CIGARETTE 


